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1.0  INTRODUCTION 

— ^>The  objectives  of  the  BAMM  II  flight  of  30  Apr  1982  were  as 


follows: 

Infrared  earth/ atmosphere  background  at  sunrise  and  low 
angle  solar  specular  reflection ’5 

fjs  Infrared  earth  background  -  snow  fields  j 
Infrared  earth  background  -  mountains. 

Data  was  obtained  from  three  types  of  scenes.  However,  due  to  a 
command  system  malfunction,  the  number  of  scene  measurements  was  reduced. 

During  the  flight,  the  command  link  was  subjected  to  frequent 
Intermittent  disruption.  The  cause  of  this  comnand  problem  Is  under  In¬ 
vestigation.  In  spite  of  the  command  link  disruption,  it  appears  that 
all  the  objectives  of  the  flight  were  realized.  When  It  could  be  com¬ 
manded,  the  pointing  system  operated  without  problems. 

In  the  following  sections,  payload  testing,  flight  operations  and 
recovery  will  be  discussed.  A  dally  summary  of  activities  during  the  field 
expedition  Is  presented  In  Appendix  A.  Summary  reports  on  the  batteries 
and  command  system  problems  are  Included  as  Appendixes  B  and  C.  An  evalu¬ 
ation  of  the  payload  system  Is  made  with  recommendations  for  additional 
system  Improvements.^-- - - 

1.1  Payload  Description 

The  BAMM  payload  has  been  designed  and  constructed  to  carry  an 
optical  Instrumentation  payload  to  an  altitude  of  100,000  feet.  The  pay- 
load  1$  carried  by  a  five  (5)  million  cubic  foot  balloon.  At  100,000  feet, 
the  pointing  system  Is  Instructed  via  ground  control  to  "stare"  at  a  selec¬ 
ted  scene  on  the  ground  for  three  (3)  minutes.  The  staring  Is  accomplished 
using  an  Inertlally  stabilized  platform  with  Inputs  of  altitude,  magnetic 
heading  variation,  and  latitude  being  supplied  on  a  timely  basis  from 
ground  control.  Drift  velocity  compensation  was  supplied  by  the  onboard 
Doppler  radar. 

The  payload  structure,  designed  and  constructed  by  Vlsldyne,  Inc. 
can  withstand  accelerations  of  10  g's  In  any  direction.  Each  of  the  three 
major  sections  of  the  payload  Is  a  welded  aluminum  truss  structure  for 
great  strength  at  the  lightest  possible  weight.  Critical  areas  of  the 


Vlsldyne  supplied  structure  have  been  analyzed  and  adequate  structural 
safety  margins  maintained. 

Electrical  power  Is  supplied  by  silver/zinc  batteries  located  in 
the  upper  section  of  the  payload  through  a  set  of  48  slip  rings  to  the 
lower  two  sections  of  the  payload.  There  is  sufficient  power  for  flights 
up  to  ten  (10)  hours  In  duration. 

The  pointing  system  Is  Inertlally  controlled  in  three  (3)  axes 
using  an  orthogonal  Integrating  gyro  system.  This  system  controls  the  fine 
roll,  elevation,  and  azimuth  rotations  during  a  three  (3)  minute  "stare" 
period.  Coarse  elevation  and  azimuth  are  controlled  by  commands  from  the 
ground  to  aim  the  system  at  the  selected  target.  Figure  1  shows  a  schem¬ 
atic  of  the  BAM  II  payload. 

1.2  Program  Technical  Requirements 

The  BAMM  system  uses  an  Inertlally  stabilized  pointing  system  to 
“stare"  at  an  area  on  the  earth's  surface  for  a  period  of  three  mlnutues. 
During  this  period  of  time,  the  requirements  are  that  the  scene  cannot  be 
"smeared"  by  more  than  10  percent  at  "look"  angles  of  0°  to  60°  (vertically 
down  is  0°).  In  order  to  meet  the  stare  requirements,  a  pointing  system 
stabilization  of  one  arc-second-per-second  Is  required. 

Observations  are  made  from  an  altitude  of  30  km  (100,000  ft)  sus¬ 
pended  from  a  balloon.  Drift  rates  of  the  balloon  may  be  up  to  48  km/hr 
(30  mph).  The  experiment  package  Is  controlled  from  the  ground  using  the 
TV  camera  for  Initial  scene  acquisition. 

The  Image  smear  requirement  Is  critical.  If  compensation  was  not 
provided  for  the  balloon  drift  velocity  extreme  Image  smearing  would  occur. 
For  example,  consider  an  observation  In  the  nadir  where  the  entire  Image 
smear  requirement  would  be  exceeded  at  a  balloon  velocity  of  only  1.82  feet 
per  second.  Since  the  balloon  drift  velocities  can  be  up  to  30  mph,  (51 
ft.  per  sec),  the  effects  of  balloon  drift  must  be  compensated.  A  doppler 
radar  and  a  microprocessor  are  used  to  provide  proper  rates  to  the  gyro 
system  to  null  out  drift  velocity  effects. 

2.0  BAMM  II  FLIGHT  TEST 

2.1  Operations 

Operations  for  the  BAMM  flight  began  on  6  April  at  Chico  Municipal 
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Airport  with  work  being  Initiated  In  the  assembly  of  the  payload.  The  BAMM 
payload  Is  shipped  In  four  major  sections. 

1.  The  azimuth  bearing  assembly  which  Includes  the  main  Inter¬ 
connecting  shaft  and  slip  rings. 

2.  The  elevation  platform. 

3.  The  azimuth  platform. 

4.  The  load  bar. 

Payload  assembly  was  completed  on  9  April.  The  payload  was  In¬ 
stalled  on  a  supporting  cradle  ready  f of  system  test  on  12  April. 

Payload  testing  was  Initiated  using  external  power  and  followed  the 
Countdown  and  system  check  plan.  A  copy  of  this  plan  Is  Included  as  Appen¬ 
dix  D  to  this  report.  The  batteries  were  Installed  on  20  April  and  an 
internal  power  test  accomplished  with  the  payload  suspended  from  a  crane 
outside  on  the  launch  pad  on  24  April.  This  test  was  also  a  dry  run  of 
operational  communications. 

The  L-3  operational  test  was  conducted  on  Tuesday,  27  April.  The 
payload  was  taken  outside  the  hanger  and  launch  countdown  procedures  were 
rehearsed. 

The  scheduled  launch  day  was  Friday »  30  April.  The  pre-flight 
weather  briefing  held  on  24  April  Indicated  a  high  probability  of  accep¬ 
table  winds  fbr  launch  and  float  at  100,000  feet.  All  personnel  arrived  at 
1930  hours  ort  29  April  to  begin  launch  operations.  The  payload  was  moved 
to  the  launch  area  by  2200.  Pdyload  checks  were  complete  by  2400.  Balloon 
Inflation  began  at  0200.  All  payload  power  was  turned  on  at  0245.  Launch 
occured  at  0305.  Hie  payload  reached  float  at  0545  and  remained  there 
until  0800  at  which  time  the  balloon  was  valved  down  to  an  altitude  of 
80000  ft.  At  0945,  all  Instrumentation  was  turned  off. 

As  there  was  no  place  close  by  to  land  the  payload,  the  balloon  was 
valved  down  to  about  60000  feet  to  pick  up  the  easterly  winds.  The  payload 
finally  landed  near  Honey  Lake,  In  Nevada  about  100  miles  east  of  Chico, 
California. 

2.2  System  Testing  and  Launch  Preparation 

Pay load  launch  preparation  began  at  Vlsldyne,  Inc.  In  late  1981  and 
contln  *d  untl’  .<«  payload  was  shipped  to  Chico,  Calif.,  on  2  April  1982. 
Immediate  upon  arrival  at  Chico,  payload  buildup  began  and  testing  was 


continued  In  preparation  for  the  flight.  Important  aspects  of  payload 
prepartlon  are  summarized  In  the  following  sections. 

2.2.1  EMI/RFI  Testing  -  Vlsldyne,  Inc.,  Burlington,  Mass.,  EMI/RFI 
teste  were  performed  at  Vlsldyne  during  February  and  March  1982.  These 
tests  were  designed  to  test  all  functions  of  each  system  In  an  environment 
where  all  other  systems  are  functioning.  In  order  to  accomplish  the  EMI/- 
RFI  testing,  desired  procedures  were  established  and  specified  In  detail. 
These  plans  were  formatted  Into  a  single  document  which  evolved  Into  the 
launch  countdown  procedure  (See  Appendix  D). 

2.2.2  Payload  Buildup  -  The  BAMM  payload  arrived  at  Chico  Munici¬ 
pal  Airport  on  7  April  1982.  Buildup,  final  Integration,  rigging,  and 
Individual  system  checkout  was  performed  from  7  April  through  28  April. 

Testing  of  the  payload  systems  was  done  on  a  dally  basis  to  thor¬ 
oughly  familiarize  all  personnel  with  the  systems  and  the  actual  countdown 
procedures  to  be  used  prior  to  launch.  All  systems;  command,  telemetry, 
balloon  control,  TV,  housekeeping,  and  the  pointing  system  operated  with 
only  minor  problems  arising. 

2.2.3  Power  -  Until  20  April,  all  payload  testing  was  accomplished 
using  external  power  supplies.  One  25  amp  supply  was  used  for  the  pointing 
system;  two  5  amp  supplies  were  used  for  the  telemetry  system,  one  5  amp 
supply  for  housekeeping,  one  5  amp  supply  for  the  radiometer  and  two  5  amp 
supplies  for  the  Interferometer. 

Ten  28V  battery  packs  were  filled,  discharged  and  charged  again  to 
full  capacity  by  Vlsldyne  personnel.  These  became  available  for  Installa¬ 
tion  Into  the  payload  battery  boxes  on  20  April.  One  day  was  spent  Instal¬ 
ling  the  batteries  and  the  cell  monitoring  system  wiring.  The  cell  monit¬ 
oring  system  allows  each  cell  to  be  monitored  during  battery  charging  to 
ensure  full  battery  capacity  at  launch.  See  Appendix  B  for  complete  docu¬ 
mentation  of  battery  operations. 

2.2.4  Pointing  System  -  The  pointing  system  was  thoroughly  tested 
at  Vlsldyne  prior  to  shipment  to  Chico,  Calif.  Testing  continued  at 
Chico  as  part  of  the  overall  payload  system  tests. 

In  order  to  obtain  the  pointing  accuracy  of  less  than  1  arc  sec/- 
sec.  It  Is  necessary  to  null  out  the  bias  In  gyro  drift  In  all  three  axes. 
This  was  accomplished  on  26  April  by  the  use  of  lasers  mounted  on  the 
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payload  roll  and  elevation  axes,  a  mirror  mounted  on  a  tripod  on  the  floor, 
and  observations  of  the  laser  spot  movements  on  a  nearby  wall.  Adjustments 
were  made  Inside  the  pointing  system  electronics  box.  See  Appendix  E  for 
gyro  bias  correction  procedures. 

The  performance  of  the  pointing  system  was  excellent  throughout  the 
systems  testing. 

2.2.5  Command  System  -  The  command  system  used  for  the  BAMM  II 
flight  consisted  of  two  command  boxes,  one  on  the  azimuth  platform  and  one 
on  the  elevation  platform.  The  command  system  was  completly  checked  out 
during  the  RFI  testing  at  VI  si  dyne  prior  to  being  shipped.  The  command 
system  is  described  in  Appendix  F. 

2.2.6  Telemetry  -  The  telemetry  system  for  the  BAMM  II  payload  is 
described  in  Appendix  G. 

2.2.7  TV  Camera  -  The  TV  camera  for  this  flight  employed  a  new 
zoom  optics  system  and  required  some  calibration  to  match  the  proper  zoom 
location  with  the  detector  array.  The  TV  performed  without  problems  during 
all  system  checkouts  and  operational  countdowns. 

2.2.8  Housekeeping  -  The  housekeeping  system  consists  of  tempera¬ 
ture  monitors  at  various  points  In  the  payload  structure  and  on  critical 
electronic  components.  Battery  voltages  are  also  monitored.  The  house¬ 
keeping  system  worked  well  during  the  system  testing. 

2.2.9  Payload  Ground  Control  -  Payload  ground  control  consisted  of 
electronic  racks  containing  transmitter  power,  TV  control,  command  system, 
pointing  system  data  Input,  a  TV  monitor  and  IR  instrumentation  control. 
In  addition,  a  PDP-li/44  computer  was  utilized  with  software  to  output 
pointing  system  data  onto  a  monitor  screen  and  update  It  once  a  second. 
The  computer  also  allowed  real  time  viewing  of  IR  data. 

The  housekeeping  data  was  printed  out  at  about  ten  minute  Inter¬ 
vals. 

In  addition  to  monitoring  all  payload  functions,  a  tracking  system 
output  was  available  which  Indicated  payload  altitude,  tracker  azimuth 
angle  from  true  north,  tracker  elevation  angle,  slant  range  to  payload, 
latitude  and  longitude  of  payload,  of  payload,  and  wind  vector. 

2.2.10  Parachute  Rigging  -  Originally  the  BAMM  payload  was  in¬ 
tended  to  be  air-snatched  using  the  MAR  system.  For  this  flight  however, 


funding  was  not  available  for  helicopter  support  so  the  payload  was  rigged 
for  a  parachute  landing.  original  MARS  parachute,  which  Is  a  gliding 
chute,  was  exchanged  for  a  non-gliding  parachute.  This  parachute  was 
tested  In  July  1981  and  deployed  as  the  load  bar  separated  from  the  lower 
section  of  the  payload.  Separation  was  to  occur  at  about  25,000  feet  by 
means  of  an  explosive  bolt  on  command  from  the  chase  aircraft.  Figure  2 
Indicates  the  complexity  of  the  rigging  required. 

2.3  System  Testing 

The  L-3  Testing  sequence  was  utilized  many  times  during  the  period 
4/12/82  through  4/29/82.  By  repetition  of  the  testing  sequence  several 
minor  changes  were  made  to  streamline  the  activities  and  reduce  the  time 
consumed.  More  details  on  system  testing  are  included  in  Appendix  A  (daily 
log  of  field  expedition  activities.) 

Minor  problems  were  uncovered  during  system  tests.  These  are 
Included  as  Appendix  H.  Magnetic  deviation  for  the  BAM4  II  magnetic  head¬ 
ing  sensor  was  determined  after  the  final  L-3  day  test  (see  Appendix  N). 

2.4  Flight  Operations 

The  BAMM  II  payload  was  launched  at  0305  hrs  on  29  May  1982  from 
the  Chico,  California  Municipal  airport.  Ground  winds  at  launch  were 
virtually  zero.  Flight  altitude  of  98000  feet  was  reached  at  0545  hours 
local  time.  At  approximately  0445  hours  commands  to  the  payload  became 
unreliable  and  shortly  thereafter  It  became  Impossible  to  command  any  item 
on  the  payload.  A  partial  command  log  Is  Included  as  Appendix  I.  This 
log,  althrough  It  does  not  list  all  the  commands,  Indicates  those  commands 
that  were  printed  In  real  time  by  the  POP  11/44  computer  and  shows  a  great 
many  commands  that  either  were  not  sent,  or  are  not  defined.  The  reason 
for  the  command  system  malfunction  Is  not  known  and  Is  subject  to  an  in¬ 
vestigation. 

Later  In  the  flight,  at  about  0600  hours,  a  few  commands  to  the 
payload  were  received,  and  It  was  possible  to  move  the  pointing  system  to  a 
limited  extent  and  obtain  some  good  stare  data.  It  was  determined  later 
( approximate  0800  hrs)  that,  during  operation  of  the  elevation  platform 
locking  mechanism,  commands  from  the  ground  would  be  received  and  the 
payload  could  be  operated  normally.  This  method  of  payload  operation  was 
utilized  from  about  0800  hours  until  system  shutdown  at  0956  hours. 
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When  the  proper  comnands  were  received,  the  entire  payload  operated 
as  planned.  The  following  sections  summarize  the  performance  of  major 
payload  and  ground  control  systems  during  the  flight. 

2.4.1  Power  -  Power  was  turned  on  to  the  telemetry,  housekeeping, 
radiometer,  and  1 nterf erometer  at  about  2000  hours  28  Apr  82.  The  pointing 
system  gyros  had  been  wired  such  that  they  could  be  run  up  and  maintained 
on  housekeeping  power  during  system  pre-launch  checkout  until  just  prior  to 
launch  thereby  saving  pointing  system  power.  Just  prior  to  launch,  the 
gyros  were  switched  to  pointing  system  power.  All  power  was  maintained  at 
very  low  levels  except  during  the  system  countdown  procedures.  At  launch 
the  payload  retained  enough  battery  power  for  about  ten  (10)  hours  of 
flight. 

The  voltage  monitoring  system  Is  discussed  in  Appendix  J. 

2.4.2  Pol nti ng  System  -  The  pointing  system,  when  It  received 
commands,  worked  very  well  during  the  flight.  Comments  regarding  radar 
operation  are  Included  In  Appendix  K.  A  listing  showing  pointing  system 
azimuth,  coarse  elevation,  fine  elevation,  roll,  and  pointing  system  com¬ 
mands  versus  time  (every  2  minutes)  Is  given  In  Appendix  L. 

2.4.3  TV  -  The  TV  was  aligned  with  the  two  Infrared  Instruments 

(see  Appendix  M).  Just  prior  to  flight,  the  TV  zoom  position  was  matched 

to  the  two  Instruments  mosaic  field  of  view.  This  position  was  not  In¬ 
tended  to  be  changed  during  the  flight.  However,  according  to  the  AFGl 
BAMM  Flight  Assessment  Report  dated  21  Hay  82,  "...spurious  undetected 

signals  may  have  caused  the  TV  field  to  be  unmatched  to  those  of  the  in¬ 

frared  Instruments."  Otherwise,  the  TV  operated  as  expected  throughout  the 
flight. 

2.4.4  Telemetry  -  The  telemetry  system  functioned  normally  during 
the  flight  with  no  major  problems  encountered. 

2.4.5  Instrumentation  -  No  data  available. 

2.4.6  Ground  Control  Station  -  The  primary  system  for  payload 
control  and  housekeeping  Information  used  the  PDP-11/44  computer  on  a  time 
sharing  basis.  The  operation  of  the  pointing  system  was  from  the  pointing 
system  control  electronics  box.  The  operator  was  given  a  display  of  mode 
heading,  coarse  elevation,  fine  elevation  and  roll  angles  which  were  up¬ 
dated  at  a  rate  of  about  once  a  second.  The  rest  of  the  Information  re- 


qulred  to  operate  the  pointing  system  was  displayed  on  a  monitor  at  one  end 
of  the  command  trailer.  This  display  contained  the  platform  angles,  weight 
shifter  position,  torque  currents,  pointing  system  mode,  and  radar  status 
(l.e.,  number  of  beams  locked  up,  doppler  reliable,  all  track  and  mode; 
ground  or  radar).  Because  of  the  slow  update  rate  -  once  every  10  to  20 
seconds,  the  display  was  not  very  useful  for  pointing  system  control. 

The  housekeeping  data  from  three  comutators  was  printed  out  every 
10-12  seconds  throughout  the  flight.  A  few  selected  temperatures  and  the 
payload  altitude  versus  time  (local)  are  shown  on  Figure  3.  The  radiometer 
baffle  temperature  Is  a  good  representation  of  the  ambient  air  temperature. 
The  command  receiver  temperature  Is  the  temperature  of  the  thin  aluminum 
box  that  surrounds  the  command  receiver  which  Is  also  protected  with  about 
a  half-inch  of  foam  Insulation.  The  effects  of  the  sun  on  the  two  tempera¬ 
tures  Is  readily  apparent.  The  temperature  sensors  on  the  TV  transmitter 
(link  1)  and  the  PCMA  transmitter  (line  2)  which  are  on  opposite  sides  of 
the  azimuth  platform  also  show  the  effects  of  the  sun's  heat  Input. 

3.0  CONCLUSIONS  AND  RECOMMENDATIONS 

From  the  Flight  Assessment  Report  on  the  BAMM  II  Flight  of  30  April 
1982,  It  Is  concluded  that  the  flight  was  a  success.  Measurements  were 
made  of  the  three  types  of  scenes  as  planned,  although  the  number  of  mea¬ 
surements  was  reduced.  Problems  were  encountered  during  the  flight  with 
the  command  system.  Ground  testing  Is  required  to  determine  what  went 
wrong  with  the  command  system  In  order  to  correct  the  system  for  subsequent 
flights  to  preclude  the  problem  from  occurlng  again.  If  the  command  system 
problems  are  discounted,  the  payload  worked  extremely  well.  The  pointing 
system  operated  properly  as  did  the  TV  and  all  IR  Instrumentation. 

The  following  recommendations  are  made  regarding  system  Improve¬ 
ments  for  better  flight  operation. 

1.  The  pointing  system  should  be  controlled  from  one  station  In 
the  command  trailer  and  not  have  two  as  Is  now  the  case. 

2.  The  pointing  system  mode  (l.e.,  cage,  standby,  slew,  stare, 
dither)  should  be  printed  out  on  the  housekeeping  data.  This  will  aid  In 
the  post  flight  data  reduction. 

3.  The  elevation  platform  weight  shifters,  which  are  a  measure  of 


14 


ALTITUDE 


platform  readiness  for  a  stare  period,  should  be  displayed  as  to  whether 
they  are  on  and  running  or  not. 

4.  The  TV  tracking  system  should  be  added  to  the  command  trailer 
for  uplinking  velocity  data  to  the  platform. 

5.  A  backup  coarse  elevation  motor  should  be  purchased. 
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MEMORANDUM 


TO:  W.  P.  REIDY  /?  // 

FROM:  R.  W.  BROOKE  yCw/ 

DATE:  20  MAY  82 

SUBJECT:  BAMM  II  FIELD  TRIP  LOG 

The  following  log  was  maintained  during  the  April  1982  BAMM  II  Field 

Trip. 

6  Apr  Arrived  Chico. 

Command  Trailer  and  Payload  van  had  not  arrived. 

7  Apr  Missing  trailers  arrived. 

Payload  van  off  loaded. 

Assembled  azimuth  shaft,  elevation  platform,  and  azimuth  platform. 
Installed  explosive  bolt  after  electrically  checking  the  bridge-wires. 
Three  28  vdc  batteries  filled. 

8  Apr  Installed  pointing  system  electronics,  two  command  boxes,  FM  command 

receiver,  -28  vdc  power  supply  and  temperature  monitor  elect¬ 
ronics. 

Ready  to  add  load  bar  to  payload. 

Four  28  vdc  batteries  filled. 

Assembled  cradle. 

Struts  between  azimuth  platform  and  radar  platform  Installed. 

Shorting  plug  on  explosive  bolt  Installed. 

Electronics  board  In  load  bar  power  Input  panel  checked  out  and  In¬ 
stalled. 

9  Apr  Finished  routing  cables. 

Mounted  load  bar  on  pqyload  -  500  FT. -LBS.  torque  on  explosive  bolt. 
Bolted  payload  to  cradle,  also  attached  payload  to  2  ton  chain  fall 
which  was  attached  to  one  of  the  hangar  main  structural  beams. 

All  temperature  sensors  Installed  along  with  the  radar  control  elec¬ 
tronics  and  radar  Isolation  transformer. 

The  roll  bar  extension  was  also  Installed. 
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Battery  filling  was  completed. 

12  Apr  Connected  pull -away  connectors. 

Installed  radiometer  and  dummy  Interferometer. 

Attached  the  TV  heater  blanket  onto  the  TV. 

Attached  the  transmitter  heat  sinks  to  the  azimuth  frame. 

Installed  the  alignment  lasers. 

All  external  power  was  connected  and  checked  out. 

Battery  charging  was  Initiated. 

Radar  ready  for  testing. 

Attached  simulated  radiometer  baffle  and  did  a  preliminary  platform 
balance. 

Tested  radar  and  pointing  system  successfully. 

13  Apr  Continued  work  on  batteries.  Problems  with  Individual  cells  not 

taking  a  charge.  Called  Eagle  Pitcher  -  1978  batteries  are  near¬ 
ing  the  end  of  their  shelf  life  and  may  require  a  longer  then  nor¬ 
mal  soak  time.  Keep  on  charge/discharge  cycle  and  the  batteries 
may  come  along  alright. 

Installed  radar  and  radar  control  onto  the  azimuth  platform. 

Completed  program  on  HP  41CV  calculator  for  converting  magnetic  head¬ 
ing  and  wind  vector  Into  radar  coordinates  of  heading  and  drift 
velocity. 

14  Apr  Installed  ballast  hoppers  and  dispensing  tubes. 

Laced  In  wires  to  temperature  sensors,  etc. 

Batteries  will  not  take  a  full  charge.  The  maximum  they  will  take  Is 
about  25  amp  hrs.  Instead  of  70  amp  hrs.  Eagle  Pitcher  Indicated 
that  they  have  seen  this  before  with  batteries  approaching  their 
maximum  useable  shelf  life  If  the  storage  conditions  have  been  too 
hot. 

Only  one  set  of  batteries  available  at  Chico.  The  Air  Force  Is  flying 
In  a  complete,  new  set  of  batteries  from  Holloman  tomorrow  morning. 

15  Apr  BAHM  II  meeting  In  a.m. 

Payload  test  from  command  trailer  this  p.m. 

Payload  commands  Interfaced  with  and  commanded  the  Interferometer 
alignment  motor. 

Batteries  doing  better  after  much  shaking  and  shock  treatments. 

16  Apr  Batteries  will  be  good  enough  to  use. 


Payload  lifted  out  of  cradle  for  full  scale  testing  In  a.m.  Platform 
azimuth  command  caused  alignment  system  of  Interferometer  to  oper¬ 
ate.  Lots  of  drop-outs  of  the  command  system. 

Afternoon  testing  done  after  antenna  and  transmission  cables  lifted  to 
roof  of  hangar.  No  more  drop-outs. 

Still  show  Interference  with  platform  and  Interferometer. 

19  Apr  Testing  revealed  that  the  Interference  was  caused  In  the  pointing  sys¬ 

tem  command  box  located  In  the  trailer.  A  delay  In  the  output 
signal  was  added  and  no  more  Interference  was  noted.  Removed  radi¬ 
ometer  and  Interferometer  battery  boxes  to  enable  Installation  of 
batteries. 

Another  balloon  flight  Is  supposed  to  go  off  tomorrow.  If  It  does, 
tomorrow  will  be  a  down-day  for  BAMM  testing. 

20  Apr  Other  payload  flew  today. 

Installed  batteries  and  check  Internal  power. 

Small  battery  weight  Incl.  box  *  53  lbs. 

Large  battery  weight  Incl.  box  *  99  lbs. 

Continued  lacing  wires. 

21  Apr  Balloon  control  box  Installed 

Two  hundred  (200)  lbs.  of  ballast  put  In  each  of  the  two 
hoppers. 

Checked  on  housekeeping  data  In  control  trailer. 

Meeting  at  1300  hrs. 

Make  payload  ready  for  L-4  day  check. 

Payload  will  be  placed  on  crane  and  taken  to  launch  area  for  testing. 

22  Apr  Pointing  system  computer  displays  finally  up  and  useable. 

Payload  moved  outside  hangar  door  at  noon.  Crane  will  not  lift  pay- 
load. 

Payload  must  first  be  lifted  to  proper  height  by  BST  on  forklift,  and 
then  crane  can  hold  It  up. 

On  Internal  power  In  p.m.  for  L-4  test. 

Cannot  put  velocity  Inputs  Into  radar  -  fix  tomorrow.  Azimuth  crush 
pads  had  to  be  reduced  In  size  to  fit  under  load  bar.  L-4  day 
test  will  be  done  again  on  Saturday  morning. 

Went  to  compass  rose  to  swing  compass. 

23  Apr  Battery  charging. 


Fix  radar  Inputs  In  pointing  system  control  box. 

Payload  weight  *  3450  lbs.  Launch  weight  for  entire  system  *  5570 
lbs. 

The  pointing  system  data  console  In  the  forward  section  of  the  trailer 
is  of  limited  usefulness  because  of  the  very  slow  update  rate  - 
sometimes  20  seconds.' 

Actual  pointing  system  control  must  be  done  using  only  the  azimuth, 
elevation  fine  roll  and  fine  elevation  angles  on  the  main  display. 

24  Apr  Bob  had  to  go  to  the  hangar  at  3  a.m.  to  attach  payload  to  BST.  BST 

was  used  to  launch  other  paylbad  at  about  2:30  a.m. 

Purpose  -  look  at  sunrise. 

System  test  countdown  practice 

Target  situation  practice.  Looks  like  a  one  day  delay  In  the  launch 
date. 

25  Apr  Battery  charging. 

Checked  on  compass  rose  -  compass  rose  at  Chico  Is  based  on  magnetic 
north. 

Aligned  gyros  using  lasers  and  mirrors. 

Weather  briefing  at  Safari  Hotel  at  1400  hrs. 

26  Apr  Meeting  at  0800. 

External  power  -  all  up  testing  starts  at  1000. 

System  check  out  procedures  until  noon. 

Target  situation  practice  In  p.m.. 

27  Apr  Meeting  at  0800. 

L-3  test  all  the  way  through  to  launch. 

Radiometer  was  off  and  dumHjy  radiometer  could  not  be  balanced. 
Weights  were  added  and  the  platform  partially  balanced.  Final 
balloon  briefing  at  1430. 

Roll  out  Wednesday  night  at  8  p.m. 

Alignment  between  compass  and  Instruments  off  by  2.4°. 

Dither  0.125  Hz  by  10%  of  pixel. 

28  Apr  Morning  meeting  -  new  countdown  sheets  Issued. 

Continued  attempts  to  record  Interferometer  data. 

Classified  filter  on  radiometer. 

Both  Instruments  mounted  and  used  today. 

TV  camera  alignment. 
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29  Apr  Determination  of  where  TV  zoom  matches  the  mosaic  sensors. 

30  Apr  More  testing  In  a.m.  on  interferometer  and  radiometer.  Put  entire 

system  except  pointing  system  on  internal  power  for  18  minutes. 

1  May  Weather  briefing  was  GO  for  tonight's  launch. 

On  station  at  7:30  p.m.  Lift-off  at  2  -  3  a.m. 

Check  outs  completed  at  midnight. 

Two  hour  hold  prior  to  laying  out  balloon. 

Housekeeping  link  up.  Gyros  running  on  housekeeping  power. 

Additional  hour  used  for  balloon  inflation.  At  launch,  shortly  after 
3  a.m.,  as  the  balloon  was  released  and  come  up  above  the  crane, 
the  release  pin  was  pulled.  The  tri-plate  jammed  in  the  crane 
jaws  and  it  was  not  until  the  crane  had  backed  up  and  turned 
slightly  that  the  balloon  was  released. 

Slow  ascent  rate  through  troposphere  -  long  cold  soak  condition. 

Platform  exercises  were  initiated. 

During  the  platform  maneuvers,  the  command  system  stopped  working 
except  intermittantly. 

Orr  Shepherd  began  running  the  command  system  using  the  basic  controller. 
The  suggestion  was  made  to  try  raising  the  locking  mechanism  to  see 
if  that  made  any  change.  During  raising  or  lowering  of  the  locking 
mechanism,  commands  were  able  to  get  through  to  the  platform,  radio¬ 
meter  and  interferometer. 

Balloon  was  brought  down  to  80,000  ft.  at  about  9  a.m. 

Winds  did  not  bring  payload  back  over  Chico  as  expected,  but  died  and 
left  the  payload  over  the  mountains.  After  bringing  balloon  down 
to  60,000  feet  to  get  into  the  easterlies,  the  hunt  was  on  for  a 
good  landing  spot. 

Final  landing  was  attempted  in  a  valley.  The  payload  landed  on  the  side 
of  a  7000  foot  hill  covered  with  large  boulders.  The  load  bar  rolled 
part  way  down  after  landing.  Just  as  people  started  work  on  it,  it 
started  rolling  again.  Most  of  the  load  bar  contents  were  distri¬ 
buted  over  the  mountainside  as  it  rolled.  The  azimuth  platform 
slammed  Into  the  side  of  the  hill,  rolled  once,  and  came  to  a  rest 
on  a  bush. 


Preliminary  damage  estimate: 

Radar  -  new  radome  and  possibly  antenna 

Glmbal  -  looked  better  than  either  of  the  other  two  landings 

Pointing  System  -  several  dents  on  cover 

Azimuth  Platform  -  replace 

Elevation  Platform  -  looks  OK 

Roll  bars  -  replace 

Radiometer  -  some  damage  to  electronics 

Interferometer  -  no  external  damage 

Load  bar  -  needs  some  replacement  of  structural  members. 

Center  section  undamaged.  Some  cable  replacements 


0.  Shepherd 
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APPENDIX  B 

BAMM  II  FLIGHT  BATTERIES 

For  the  30  Apr  82  BAMM  II  Flight,  ten  28  VDC  80  amp-hr  batteries  were 
required.-  Visldyne  was  supplied  with  200  Ag-Zn  cells  (BB-66B/U)  which  were 
assembled  into  20  cell  batteries  at  Visidyne.  These  batteries  were  shipped 
to  Chico  in  the  dry  uncharged  condition. 

The  batteries  were  filled  with  electrolyte  using  an  Eagle-Pitcher 
supplied  vacuum  activator.  The  vacuum  activator  permitted  a  vacuum  to  be 
applied  simultaneously  to  20  cells  and  then  using  the  ambient  air  pressure  to 
force  the  proper  amount  of  the  electrolyte  into  each  cell.  From  7  Apr  82  to 
9  Apr  82,  200  cells  were  filled  with  electrolyte  with  the  activator.  The  filled 
batteries  were  soaked  until  10  Apr  82. 

On  10  Apr  82,  charging  of  the  batteries  was  started.  The  charging  tech¬ 
nique  used  was  that  of  a  constant  current  charge.  A  6  amp  constant  current 
was  fed  into  the  battery  and  the  Individual  cell  voltages  monitored  to  determine 
when  full  charge  has  been  attained.  Full  charge  is  indicated  by  a  charging  cell 
voltage  of  2.05  volts.  This  charging  technique  was  recommended  by  the  cell 
manufacturer.  Eagle  Pitcher. 

After  the  batteries  had  been  on  charge  for  approximately  4  hours,  cell 
measurements  indicated  that  they  were  fully  charged.  On  11  Apr  82  all  batteries 
were  discharged  at  approximately  the  10  hour  rate.  The  measured  battery  capacity 
ranged  from  5  amp-hours  to  25  amp-hours  as  compared  to  a  specified  80  amp-hours. 

On  12  Apr  82,  Visldyne  informed  A.  Ginnetti,  AFGL/LC,  of  the  charging  problem 
and  recommended  that  new  batteries  be  obtained.  As  a  result,  an  additional  set 
of  unfilled  cells  were  shipped  from  Holloman  AFB  to  Chico. 

Eagle-Pitcher  was  Informed  of  this  charging  problem  and  initially  offered 
no  explanation.  Eagle-Pitcher  suggested  that  a  set  of  cells  be  charged  beyond  the 
2.05  volt  limit  and  note  the  results. 

The  2.05  volt  cell  charging  voltage  indicates  the  onset  of  cell  electro¬ 
lyte  bubbling.  Higher  voltages  are  indicative  of  more  violent  bubbling.  Extended 
periods  of  electrolyte  to  bubbling  will  cause  a  reduction  In  cell  amp-hour 
capacity. 

A  set  of  4  cells  were  set  on  charge  and  after  approximately  four  hours  a 
single-cell  voltage  of  2.56  volts  was  observed.  At  this  time,  the  cell  charging 
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set  was  shut  down  and  the  test  set-up  brought  back  to  the  motel  for  overnight 
charging.  When  the  test  was  restarted,  approximately  45  minutes  later,  the  cell 
charging  voltage  was  less  then  2.00  volts  and  it  remained  so  for  the  next  12 
hours  of  charging. 

Thus  the  test  cells  had  accepted  a  full  charge.  It  was  concluded  that 
the  physical  agitation  associated  with  changing  set-ups  had  conditioned  the 
cells  for  charging.  Eagle-Pitcher  stated  that  it  was  possible  that  gas  bubbles 
on  the  plates  had  reduced  the  effective  plate  area  and  thus  the  cell  capacity. 
Agitation  of  the  cell  would  have  released  these  bubbles  permitting  full  charg¬ 
ing.  Eagle-Pitcher  stated  that  the  presence  of  these  bubbles  could  have  been 
caused  by  the  relatively  old  age  of  the  cells  (manufactured  in  Nov  78). 

As  a  result  of  these  tests,  the  flight  batteries  were  agitated  and 
put  onto  charge.  A  full  charge,  15  hours  at  6  amperes,  was  accepted  by  each 
battery.  A  few  cells  indicated  that  they  were  fully  charged  prior  to  the  15 
hours,  but  these  cells  were  marked  and  were  bussed  out  of  the  flight  battery. 

Of  the  20  cells  in  each  battery  assembly,  only  18  were  used  to  provide  the 
28  VOC  power  for  each  system. 

Upon  completion  of  charging,  three  batteries.  Interferometer  A  and  B 
and  Radiometer,  were  selected  for  a  capacity  test.  These  batteries  were  dis¬ 
charged  at  approximately  the  10  hour  rate  and  a  70  amp-hour  capacity  for  each 
battery  was  verified. 

No  further  battery  problems  were  encountered,  and  all  batteries  performed 
satisfactorily  during  flight.  The  spare  cells  were  never  used. 

Visidyne  acknowledges  the  assistance  and  guidance  of  Dan  Stanley, 
Eagle-Pitcher  Industries,  Inc.,  in  the  solution  of  *his  charging  problem. 
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MEMORANDUM 


TO:  M.  P.  REIDY 

FROM:  0.  SHEPHERD 

DATE:  17  MAY  82 

SUBJECT:  BAMM  II  FLIGHT,  COMMAND  SYSTEM  OPERATIONAL  PROBLEMS 

During  the  subject  flight,  the  payload  uplink  command  system  opera¬ 
ted  In  an  Intermittent  and  unreliable  manner.  This  operation  Is  discussed. 

The  platform  was  Initially  tested  by  performing  a  complete  360° 
azimuth  slew.  Then  the  elevation  axis  was  slewed  from  an  Initial  position 
at  45  degrees  to  approximately  -10*  degrees  relative  to  the  nadir.  Hlth 
the  platform  In  this  position,  I  was  Informed  by  R.  Murphy  that  the  plat¬ 
form  was  no  longer  responding  to  uplinked  commands  from  the  Pointing  System 
Control  panel.  I  requested,  and  was  given,  permission  to  Input  command 
data  In  binary  format  by  toggle  switches  on  the  Command  System  manual  Input 
panel.  Using  the  appropriate  pointing  system  codes,  I  was  able  to  slew  the 
platform  to  the  approximate  position  designated  by  R.  Murphy.  It  should  be 
noted  that  the  slewing  motion  was  Intermittent  and  some  of  the  transmitted 
azimuth  commands  were  received  as  elevation  commands  thus  correction  was 
required  after  each  command  sequence.  It  was  assumed  that  only  a  fraction 
of  the  transmitted  commands  were  received  by  the  pointing  system  and  of 
those  received,  some  were  false  commands. 

During  the  flight  there  were:  (1)  periods  of  time  trfien  no  trans¬ 
mitted  commands  were  received  by  the  pointing  system  (2)  periods  tften  a 
small  fraction  of  the  transmitted  commands  were  received  and  (3)  a  short 
period  during  the  flight  when  the  command  system  appeared  to  operate 
properly. 

Later  In  the  flight,  when  the  command  system  was  operating  very 
poorly.  In  an  attempt  to  circumvent  the  malfunction,  the  platform  locking 
mechanism  was  activated.  During  activation  uplink  command  transmission  was 
Improved.  During  prelaunch  testing.  It  had  been  observed  that  locking 
mechanism  activation  caused  RFI  In  the  Instrument  data.  Since  the  locking 
mechanism  activation  for  a  normal  flight  Is  only  performed  Immediately 
after  launch  and  prior  to  termination,  this  Interference  has  no  affect  on 
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BAMM  systems  performance.  Activation  of  the  locking  mechanism  during 
flight  was  a  shot  In  the  dark.  Command  transmission  was  Improved,  and  the 
nature  of  the  problem  Is  presently  under  evaluation. 

During  the  flight  the  following  tests  were  performed: 

(1)  Verifications  that  data  was  being  transmitted  on  the  command 
link. 

(2)  Shutting  off  the  ranging  transmitter. 

(3)  Changing  the  antenna  of  the  uplink  command  system. 

(4)  Verification  that  other  (Interferometer  radiometer  T/V)  on 
board  systems  were  not  receiving  reliable  commands. 

It  Is  recommended  that  the  complete  ground  and  payload  uplink 
command  system  be  bench  tested  Initially  under  ambient  laboratory  condi¬ 
tions,  to  see  If  the  command  problem  observed  during  flight,  occurs  during 
testing.  If  the  observed  malfunction  cannot  be  duplicated  under  ambient 
laboratory  conditions,  then  a  thermal  vacuum  test  of  the  payload  part  of 
the  system  Is  recommended.  For  this  thermovac  test  the  temperature  pres¬ 
sure  profile  observed  during  the  flight  should  be  duplicated. 


BAMM  II  COUNTDOWN  AND  SYSTEM  CHECKS 


PLATFORM  CHECK 


TURN  ALL  SYSTEMS  OFF  RADIOMETER 

INTERFEROMETER 


AND  REPORT  PAYLOAD  STATUS 


REPORT  PAYLOAD  STATUS  TO  PO  &  READY  FOR  BALLOON 
LAYOUT 


PREPARE  PLATFORM  FOR  FINAL  CHECKS 


OSUT.M  VERIFY  TV  SIG  TO  EXPERIMENT  VAN  &  CONTROL  CENTER 


CHE CX  PCM  BIT  SYNC  FOR  PROPER  INPUT  SELECTION 
(DIRECT/RECORDED)  CHECK  DISCRIMINATOR  CALIBRATION 


WSTM  VERIFY  PROPER  SIG  LEVELS  AT  TAPE  REC'DR  INPUT  & 
OUTPUTS 


INSTRUMENT  COMMAND 


RECEIVING  A  DATA  DISTRIBUTION 


TELEVISION  CAMERA  SYSTEM 
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RETURN  R^- IOMETER  TO  STANDBY 


SYSTEMS  CHECK  H 


BIT  12  -  8  OR  2  DETECTORS 


RECORD  3  MINUTES  OF  DATA 


POWER  DOWN  OR  STANDBY  MODE 


RANGING  SYSTEM  CHECKOUT  PROCEDURE 


BEGIN  RADIOMETER  PRE-LAUNCH  CHECKS 


REQUEST  ICC  TO  TURN  ON  PCM  LINK  A  OR  B 


OBTAIN  PCM  COMPUTER  RADIANCE,  16  DETECTORS,  3  GAINS 


SYSTEM  CHECK  M 
PLATFORM  CHECK 


PLATFORM  CHUCK 


INTERFEROMETER  -28V  MON 


RADIOMETER  +23V  MON 


PLATFORM  CHECK 


PLATFORM  CHECK 


OPERATION  DRESS 


APPENDIX  E 


GYRO  DRIFT  ADJUSTMENT 


The  pointing  system  gyro  drift  rate  errors  were  measured  at  Chico. 
The  errors  measured  were  typically  4  deg/hr/axis.  It  was  concluded  that 
these  drift  rates  were  significantly  greater  than  these  measured  prior  to 
field  deployment  and  thus  readjustment  was  required.  The  final  drift  rates 
after  adjustment  were: 

Elevation  Axis  1.4  Deg/hour 

Roll  Axis  .8  Deg/hour 

Azimuth  Axis  .8  Deg/hour 

It  should  be  noted  that  the  elevation  axis  could  not  be  reduced  further 
because  the  drift  adjustment  potentiometer  for  that  axis  was  at  the  limit 
of  Its  adjustment  range.  The  gyro  drift  compensation  procedure  Is  detailed 
below 

1.  Mount  one  He-Ne  laser  on  pointing  platform  roll  axis  and  one  on  the 
elevation  axis. 

2.  Disconnect  the  Input  connector  to  the  azimuth  amplifiers. 

3.  Align  the  payload  elevation  axis  to  the  true  north  heading  vector  so 
as  to  eliminate  the  earth's  rate  errors. 

4.  Project  the  laser  beam  onto  a  screen  set  a  minimum  of  20  feet  from 

the  payload.  This  will  provide  a  beam  deflection  of  .070  In/arc  min. 

Thus  a  1  arc  sec/sec  gyro  drift  error  will  result  In  .210  Inches  of 
laser  beam  deflection  over  a  time  period  of  three  minutes. 

5.  Center  the  laser  beam  on  the  screen  and  put  the  pointing  system  Into 

the  STARE  mode.  Place  the  doppler  radar  Into  the  GND  mode  and  Input 
velocities  VH  =  0.00  knots  and  VD  ■  0.00  knots. 

6.  Measure  the  Integrated  drift  over  a  three  minute  stare  period.  If 
the  measured  drift  Is  greater  than  the  specified  value  (typically  1 
arc  sec/sec),  then  Input  the  velocity  value  of  VD  which  minimizes  the 
observed  drift.  When  the  drift  Is  within  the  specified  limits, 


measure  the  voltage  at  Test  Point-4  (TP-4)  on  board  A8  using  a  DVM. 
Input  VD  ■  0.00  knots  and  again  measure  the  TP-4  voltage.  Adjust 
potentiometer  R41  to  set  the  TP-4  voltage  equal  to  that  measured  In 
Step  4. 

Again  measure  the  laser  beam  deflection  over  a  three  minute  STARE 
mode  period  to  confirm  that  the  gyro  drift  Is  within  specification. 
Repeat  Steps  3  through  8  for  the  platform  roll  axis  and  VH  respec¬ 
tively. 

Reconnect  the  azimuth  amplifier  Input  connector  and  slew  the  platform 
elevation  to  the  maximum  elevation  angle. 

Align  the  elevation  axis  along  the  north  vector.  For  this  axis  the 
potentiometer  adjustment  must  be  used  to  directly  null  the  azimuth 
axis  drift  observed.  Inputting  velocities  to  compensate  for  gyro 
drift  Is  not  feasible  because  of  the  cross-coupling  between  axis. 
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A  BRIEF  DESCRIPTION  OF  THE  BAMM  PAYLOAD  COMMAND  SYSTEM 


The  BAMM  Command  System  is  designed  to  control  the 
scientific  Instruments  and  other  elements  of  the  payload  such 
as  the  TV  camera  and  the  platform  from  the  ground  control  station. 

The  commands  are  originated  on  the  ground  at  various  control  panels, 
encoded,  uplinked  to  the  balloon  payload  via  a  RF  link,  decoded,  and 
sent  to  the  appropriate  instrument  or  device. 

The  Command  System  is  a  multiple-user  single  service 
system.  That  is,  each  control  panel  has  a  pair  of  push  buttons  labeled 
"SELECT  and  "DESELECT".  The  Command  System  is  normally  in  the  deselect 
mode.  If  a  user  presses  the  "SELECT"  button,  he  is  connected  and  all 
other  user  panels  are  locked  out  until  that  user  presses  his  "DESELECT" 
button,  and  then  the  system  is  available  to  another  user. 

The  system  provides,  two  modes  of  transmitting  commands.  If 
the  button  marked  "XMIT"  is  pressed,  a  single  command  is  transmitted 
containing  the  states  of  the  control  switches  on  that  panel.  This 
is  used  where  the  issue  of  a  single  command  would  be  appropriate,  such 
as  to  turn  a  payload  transmitter  on  or  off.  (When  this  is  accomplished 
by  a  single  command,  it  establishes  confidence  in  the  performance  of  the 
system).  If  the  button  marked  "XMIT  CONT"  is  pressed,  continuous  com¬ 
mands  at  the  rate  of  about  10  commands  a  second  are  issued  each  contain¬ 
ing  the  states  of  the  panel  control  switches  at  that  time.  This  is  used 
where  it  is  appropriate  to  sample  switch  states,  for  Instance,  to  zoom 
the  TV  camera  in  or  out. 
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There  are  separate  control  panels  for  each  instrument  and 
major  component.  This  includes  the  Radiometer,  the  Interferometer, 
the  Data  Encoder,  the  Payload  Transmitters,  the  TV  camera,  and  the 
Platform.  The  various  Command  panels  are  custom  designed  for  each 
user  and  his  experiment.  This  makes  each  panel  easy  to  use  and 
minimizes  the  chance  of  a  mistake.  The  control  panels  each  contain  their 
own  unique  identification  code,  which  is  transmitted  with  each  command. 

A  panel  issues  the  4  bit  ID  code  and  12  parallel  bits  of  control  in 
each  conaand.  All  panels  are  connected  to  a  central  command  encoder 
over  identical  connecting  cables  and  may  be  plugged  into  any  of  the  in¬ 
put  connectors  on  the  command  encoder. 

The  command  encoder  changes  the  command  bits  from  a  user  form  of 
16  parallel  bits  into  a  aerial  bit  stream  of  32  bits  including  redundant 
parity  bits,  plus  an  ending  pulse.  The  encoder  also  changes  the  bits 
into  a  self  synchronizing  modulation  form  utilizing  a  1/3,  2/3,  3/3 
coding.  A  bit  cell  is  3  milliseconds  long.  If  the  cell  is  a  high 
signal  for  1  millisecond  and  low  for  2,  it  is  considered  a  binary  zero. 
If  it  is  high  for  2  milliseconds  and  low  for  1  it  is  considered  a  binary 
one.  If  it  is  high  for  the  full  3  milliseconds,  it  is  considered  the 
ending  pulse  for  one  transmitted  command . 

The  modulation  is  sent  to  the  uplink  transmitter  and  transmitted  to 
the  receiver  on  the  balloon  payload.  The  receiver  output  is  sent  to  the 
payload  command  decoder.  There  the  command  is  checked  for  parity,  and 
is  rejected  if  all  parity  bits  are  not  correct.  A  valid  command  is  then 
entered  into  16  latch  flipflops  where  it  is  stored  until  replaced  by  an¬ 
other  valid  command.  The  outputs  of  these  latches  are  entered  into 
the  PCM  data  downlinks  where  they  may  be  examined  during  data  reduction. 


The  16  command  bits  are  defined  and  used  as  follows.  4  of  the 
bits  are  used  as  an  address  code  and  are  wired  into  each  ground 
station  control  panel  as  Its  unique  ID  code.  At  the  payload,  each 
ending  pulse  for  a  valid  command  enters  the  16  bits  into  latches. 

4  of  the  bits  are  decoded  into  1  of  16  possible  addresses  to  de¬ 
termine  where  the  remaining  12  command  bits  will  be  sent.  Any 
command  bit  which  is  a  binary  one  will  be  sent  to  the  specified 
address  as  a  pulse  lasting  SO  milliseconds.  A  continous  train 
of  commands  issuing  consecutive  binary  ones  will  be  sent  to  a 
receiving  destination  as  502  duty  cycle  pulses.  All  payload  com¬ 
mands  have  been  isolated  with  optical  isolators  to  prevent  possible 
ground  loop  interference  through  the  Payload  Command  Decoder. 
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PAYLOAD  COMMAND  LINK  SPECIFICATIONS 


Frequency 

Deviation 

Modulation  Frequency 

Power  out 

Antenna 

Transmitter  Type 

Receiver 


3. 


16  15  14 


423.6  MHz 
+/-  125  KHz 
330  Baud 
10  Watts 

Multiple-turn  Helical 
(approx.  10  db  gain) 

3dbm,  Inc. 

Mod.  No.  FMD-10W 

Loral  Data  Systems 
Mod.  No  CCR-210 


COMMAND  FORMAT 

Bit  Number 

13  12  11  10  9  8  7  6  5  4  3  2  1 


(-ADDRESS-) 


—CONTROL 


INTERFEROMETER  CONTROL 


BIT  NO. 


ASSIGNMENT 


ADDRESS 

CODt  1 

16 

15 

14 

13 

0 

0 

0 

1 

12 

Optical  Mode  (atmosphere) 

11 

Optical  Mode  (calibrate) 

10 

Calibrate  Hot 

9 

Calibrate  Cold 

CONTROL 

8 

Scan  Rate  1 

OR 

7 

Scan  Rate  2 

DATA 

6 

Scan  Rate  3  )  Spare 

FUNCTION 

5 

Scan  Rate  4  » 

4 

Amp  Power  On 

3 

Amp  Power  Off 

2 

Amp  Filter  16  KHz 

1 

Amp  Filter  4  KHz 

INTERFEROMETER  ALIGN 


BIT  NO. 

ASSIGNMENT 

16 

0 

ADDRESS 

15 

0 

CODE  2 

14 

1 

13 

0 

12 

Align  01 A  Start 

11 

Align  01A  Stop 

10 

Align  01B  Start 

9 

Align  01B  Stop 

CONTROL 

8 

Align  02A  Start 

OR 

7 

Align  02A  Stop 

DATA 

6  . 

Align  02B  Start 

FUNCTION 

5 

Align  02B  Stop 

4 

Align  05A  Start 

3 

Align  03A  Stop 

2 

Align  03B  Start 

1 

Align  03B  Stop 

RADIOMETER  CONTROL 


BIT  NO. 

ASSIGNMENT 

16 

0 

ADDRESS 

15 

1 

coDt  q 

14 

0 

13 

.  .. 

0 

12 

Log  -  Reset  ON-OFF 

11 

Board  Power  ON-OFF  (Amplifier) 

10 

Shutter  Heater  ON-OFF 

• 

9 

Filter  Motor  Enable  ON-OFF 

CONTROL 

8 

Box  Heater  on-off 

OR 

7 

Signal  Conditioning  Electronics 

DATA 

CSCE)  ON-OFF 

FUNCTION 

6 

Function  Control  Electronics 

(FCE)  ON-OFF 

5 

Chopper  Motor  ON-OFF 

t  1 

4 

Shutter  Open  -  Close 

3 

Filter  Position  #3 

2 

Filter  Position  #2  , 

1 

Filter  Position  #1 
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DATA  ENCODER  &  RF  LINK  CONTROL 


BIT  NO. 

ASSIGNMENT 

16 

0 

ADDRESS 

15 

1 

CODE  6 

1A 

1 

13 

0 

12 

PCM  LINK  #1  ON 

11 

PCM  Link  #1  OFF 

10 

PCM  Link  #2  ON 

S 

PCM  LINK  #2  OFF 

CONTROL 

8 

Housekeeping  Link  ON 

OR 

7 

Housekeeping  Link  OFF 

DATA 

‘6 

Not  Used 

FUNCTION 

5 

PCM  Encoder  Scan  Rate:  1=High,  0=Low 

A 

PCM  Encoder  Gain  Control  Mode: 

1=Auto,  0=Manual 

3 

PCM  Encoder  Manual  Gain  Select  5AX  00 

16X  10 

2 

PCM  Encoder  Manual  Gain  Select  AX  01 

IX  11 

1 

Not  Used 

PLATFORM  DOPPLER  RADAR 


BIT  NO. 

ASSIGNMENT 

16 

1 

ADDRESS 

15 

0 

CODt  8 

14 

0 

13 

12 

Sel  External  011010 

Sel  Radar 

010000 

11 

VH 

11  +  Heading  Data 

VD 

10  +  Drift  Data 

10 

Sign 

9 

MSB 

CONTROL 

8 

VH  Data  0.0622  Knots/LSB 

OR 

7 

VD  Data  0.119  Knots/LSB 

DATA 

6 

FUNCTION 

5 

10  Bit  Offset  Binary 

4 

3 

2 

f 

1 

LSB  J 

1 

BIT  NO. 

ASSIGNMENT 

16 

1 

ADDRESS 

15 

0 

CODE  9 

1A 

0 

13 

1 

12 

11 

10 

9 

» 

CONTROL 

8 

Magnetic  Variation 

OR 

7 

DATA 

6 

PUNCTION 

5 

A 

3 

2 


Not  Used 


2's  Complement 


BIT 


ASSIGNMENT 


16 

1 

ADDRESS 

15 

0 

CODE  11 

14 

1 

13 

1 

12 

K 

11 

■ 

10 

■ 

9 

■ 

CONTROL 

8 

I 

LATITUDE  0»>0 

OR 

■ 

*  1=>1 

DArA 

7 

2's  Complement 

FUNCTION 

6 

5 

4 

3 

J 

2 

Not  Used 

1 

PLATFORM  CONTROL 


ADDRESS 
CODt  15 


CONTROL 

OR 

DATA 

FUNCTION 


BIT  NO. 
16 
15 
14 
13 
12 
11 
10 
9 

.  8 
7 
6 
5 
4 


ASSIGNMENT 

1 

1 

1 

1 

SELECT 

HIGH 

Medium 

Low 

Direction 

Select 

High 

Medium 

Low 

Direction 


Speed 


Speed 


azimuth 


r  Elevation 


3 

2 


Not  Used 
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TECHNICAL  DATA 
FOR 
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The  telemetry  system  for  the  Balloon  Altitude  Mosaic  Measurements  Program 
(BAMM)  consists  of  five  (S)  'S'  Band  Frequency  down  links  (2200*2300  MHz)  of  FM  * 
signals. 

(1)  Link  1  is  devoted  to  television  signals 

(2)  Link  2  and  3  are  for  Pulse  Gbde  Modulation  (PCM)  data 

(3)  Link  4  is  the  main  housekeeping  link  plus  several  channels  of  Radiometer 
and  Interferometer  data. 

(4)  Link  5  Is  devoted  to  balloon  command  verification  and  balloon  housekeeping 
data. 

There  are  three  (3)  uplink  signals  being  transmitted  to  the  instrumented 
payload.  They  are: 

(1)  Ranging  Signal  «  430  MHz 

(2)  Instrument  Command  •  423.6  MHz 

(3)  Balloon  Command  -  437.5  MHz. 
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The  BAMM  PCM  encoder  is  designed  to  convert  the  analog  data  from  an 
interferometer  and  a  radiometer,  multiplex  these  data  together  with  digital 
housekeeping  data,  and  channel  identification  codes  into  two  constant  rate  serial 
bit  streams. 

t 

It  is  required  to  sample  the  analog  output  of  sixteen  infrared  sensors 
infrared  sensors  during  each  interferometer  scan.  Each  sensor  is  monitored 
by  four  amplifiers  with  gains  of  1,  4,  16,  and  64  respectively.  The 
output  from  the  highest  gain  amplifier  which  Is  not  approaching  saturation  is 
automatically  selected  to  be  converted  to  digital  (12  bit  binary)  data.  Since 
the  1 nterf erometer  scan  varies  some  in  sweep  rate,  this  data  is  stored  in  a 
1024  word  memory  buffer  together  with  a  two  bit  binary  identification  of  the 
selected  amplifier  for  transmission  at  a  steady  bit  rate.  Each  time  the  memory 
buffer  is  emptied  during  a  scan,  these  words  in  the  bit  stream  are  filled  with 
"zeros"  for  eight  frames  before  returning  to  data.  These  words  are  also  filled 
with  "zeros"  during  the  dead  time  between  sweeps. 

The  sixteen  1 nterferometer  words  are  divided  between  two  RF  links  for 
transmission  in  order  to  provide  the  frequency  response  required  and  not  to 
exceed  the  bit  rate  capability  of  available  ground  station  equipment. 

A  provision  Is  also  made  to  override  the  automatic  gain  selection  with  a 
command  selection  of  any  of  the  four  available  amplifier  gains.  Two  of  the 
eight  interferometer  sensors  accommodated  on  each  link  may  be  selected  by 
command  to  be  supercommutated  at  four  times  the  normal  scan  rate. 

The  radiometer  data  together  with  some  housekeeping  data  is  multiplexed 
Into  a  64  subframe  subcommutator.  This  Information  together  with  an  identification 
word  is  duplicated  in  two  words  of  each  RF  link.  For  greater  detail  on  the 
BAMM  encoder  see  Technical  Report  Ho.  1,  Resign  of  a  PCM  Tel  ©retry  Encoder  for 
Balloon  Altitude  Mosaic  Measuranents  by  Claude  M.  Gwinn,  dated  1  April  1973. 
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Link  1  -  Television  Data  Transmission 
Frequency  -  2215.5  MHz  FM 
Deviation  -  Mlz 
Modulation  Frequency  -  4  MHz 
Power  Output  >  10  watts  min. 

Antenna  Type  -  MU  ground  plane 

Transmitter  -  AACOM  AT-1410S-V  SN 

Power  Input  28VDC _  AMPS _ Watts 

Link  2  -  PCM  Data  Transmission  (Section  A) 
Frequency  -  2251.5  MHz 
Deviation  -  550  KHz 

Modulation  Frequency  -  G72  KHz  (See  Note  1) 

Power  Output  -  5  watts  min. 

Antenna  Type  -  HU  ground  plane 

Transmitter  -  Vector  T-1055  Sfl 

Power  Input  28  VDC  2.2  Anps _ Watts 

Link  3  -  PCM  Data  Transmission  (Section  C) 

Frequency  -  2279.5  MHz 

Deviation  -  550  KHz 

Modulation  Frequency  -  672  KHz 

Power  Output  -  10  watts  min 

Antenna  Type  -  NU  ground  plane 

Transmitter  -  Vector  T-105S  SN 

Power  Input  -  28  VDC  2.2  Anps _ Watts 
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Link  4  -  Housekeeping  Transmission 
Frequency  -  2241.5  MHz 
Deviation  -  KHz 

Modulation  Frequency  IR16  CH  2  thru  21  KHz 
Power  Output  -  5  watts  min. 

Antenna  Type  -  NU  ground  plane 
Transmitter 

Power  Input  -  28  VDC  2.1  Amps _ Watts 


PCM  ENCODER 


ENCODER  TECHNICAL  DATA 

SYNC  PATTERN:  SECTION  A  111  001  101  000  00 

SECTION  B  111  011  001  010  00 

CODE  FORMAT:  NRZ-S 

BIT  RATE:  1.34  MBS 

BITS/WORD:  14 

WORDS/MINOR  FRAME:  11  (EACH  SECTION) 

WORDS/MAJOR  FRAME:  704  (EACH  SECTION) 

SUBFRAME  LENGTH:  64 

SUBFRAME  LOCATION:  MINOR  FRAME  WORD  3 

SUBFRAME  SYNC  PATTERN:  SFID  OR  FRAME  COUNTER  LOCATED  IN  1ST  6  BITS  OF 

MINOR  FRAME  WORD  2 


FLAG  BITS  MINOR  FRAME  WORD(S)  2: 

BIT  7  -  Scan  Direction  (DIR) 

BIT  8  -  White  Light  Position  (WLT) 

BIT  9  -  Buffer  Overflow  (BVF) 

BIT  10  -  ADC  Sample  Time  Error  (STE) 

BIT  11  -  Turn  Around  Time  -  Up-to- Speed  (TAT) 
BIT  12  -  8  or  2  Detectors  (NOD) 

BIT  13  -  Automatic  or  Command  Gain  (ACG) 

BIT  14  -  Data  or  Filled  Bits  (DAT) 


DATA  FORMAT 


SECTION  A 


WORD 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


Sync  Pattern  111  001  101  000  00 
Frame  Counter  +8  Flag  Bits 
Subframe 


Interferometer  Detector 
Interferometer  Detector 
Interferometer  Detector 
Interferometer  Detector 
Interferometer  Detector 
Interferometer  Detector 
Interferometer  Detector 
Interferometer  Detector 


6  or  6  (Super  Comm) 

7  or  7 

8  or  6 

1  or  7 

2  or  6 

3  or  7 

4  or  6 

5  or  7 
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SECTION  D 


< 


WORD 

1 

Sync  Pattern  111  011  001 

010  00 

2 

Frame  Counter  +8  Flag  Bits 

3 

Subframe 

( 

4 

Interferometer  Detector 

10  or 

5 

Interferometer  Detector 

11  or 

6 

Interferometer  Detector 

12  or 

• 

7 

Interferometer  Detector 

13  or 

8 

Interferometer  Detector 

14  or 

9 

Interferometer  Detector 

15  or 

10 

Interferometer  Detector 

16  or 

11 

Interferometer  Detector 

9  or 

\ 


i 


( 


i 


SUBFRAME  DATA  FORMAT  SECTION  A  fi  SECTION  B 


WORD 


1 

Radiometer 

Low 

G 

17 

Radiometer 

Med 

G 

33 

2 

Radiometer 

Low 

G 

18 

Radiometer 

Med 

G 

34 

3 

Radiometer 

Low 

G 

19 

Radiometer 

Med 

G 

35 

4 

Radiometer 

Low 

G 

20 

Radiometer 

Med 

G 

36 

5 

Radiometer 

Low 

G 

21 

Radiometer 

Med 

G 

37 

6 

Radiometer 

Low 

G 

22 

Radiometer 

Med 

G 

38 

7 

Radiometer 

Low 

G 

23 

Radiometer 

tied 

G 

39 

8 

Radiometer 

Low 

G 

24 

Radiometer 

Med 

G 

40 

9 

Radiometer 

Low 

G 

25 

Radiometer 

Med 

G 

41 

10 

Radiometer 

Low 

G 

26 

Radiometer 

Med 

G 

42 

11 

Radiometer 

Low 

G 

27 

Radiometer 

fled 

G 

43 

12 

Radiometer 

Low 

G 

28 

Radiometer 

Med 

G 

44 

13 

Radiometer 

Low 

G 

29 

Radiometer 

Med 

G 

45 

14 

Radiometer 

Low 

G 

30 

Radiometer 

Med 

G 

46 

15 

Radiometer 

Low 

G 

31 

Radiometer 

Med 

G 

47 

16 

Radiometer 

Low 

G 

32 

Radiometer 

Med 

G 

48 

49  Doppler  VHM 

50  Doppler  VDM 

51  Doppler  VZM 

52  P/S  Mag  Heading 

53  Spare 

54  Spare 

55  Spare 

56  Spare 

57  Coarse  Elev.  Angle  (10  bits) 

58  Fine  Roll  Angle  (bits) 

59  Fine  Elevation  Angle  (10  bits) 

60  True  Heading  (10  bits) 


( 
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{ 


10  (Super  Comm) 

11 
10 
11 
10 
11 
10 
11 


Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  Hi  G 
Radiometer  ill  G 


WORD  61 


BITS 

1  Spare 

2  Spare 

3  Spare 

4  Spare 

5  Spare 

6  Spare 

7  Spare 

8  Spare 

9  Doppler  Reliable 

10  Doppler  Node 

11  All  Track 

12  2  Bean 

13  T1 

14  T2 


WORD  63 


V-16  Address 
V-15  Address 
V-14  Address 
V-13  Address 
V-12  Command 
V-ll  Cbmmand 
V-10  Command 
V-9  Command 
V-8  Command 
V-7  Command 
V-6  Coitinand 
V-5  Command 
Y-4  Command 
V-3  Cbmmand 


Bit  1 
Bit  2 
Bit  3 
Bit  4 
Bit  12 
Bit  11 
Bit  10 
Bit  9 
Bit  8 
Bit  7 
Bit  6 
Bit  5 
Bit  4 
Bit  3 


WORD  62 


BITS 
1  T3 


WORD  64 


T4 

P/S  Mode  0 
P/S  Mode  1 
P/S  Mode  2 
Spare 


V-2  Command  Bit  2 

V-l  Command  Bit  1 

Select  1 

Select  2 

MS-52 

Spare 


FORMAT  SECTION  B  WORDS  ARE  IDENTICAL  TO  SECTION  A 

OTE:  The  encoder  has  been  designed  with  a  command  controllable  super  commutation 
feature.  Upon  command,  two  detector  (6&7)  on  Section  A  and  two  detectors 
10,  and  11  on  Section  C  will  be  super  commutated  at  4  times  normal  rate. 
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'.m  s  i : 


PROJECT  BAMM 
COMMJTATOR  ASSIGNMENTS 
HOUSEKEEPING  COMMUTATOR  A 


CHANNEL  NO. 

TEMP  SENSOR  NO. 

DATA  ASSIGNMENT 

SIGNAL  VDC 

1 

Platform  temp  mon  No.  13 

0-5 

2 

Platform  temp  mon  No.  14 

0-5 

3 

Platform  temp  mon  No.  15 

0-5 

4 

Platform  temp  mon  No.  16 

0-5 

5 

Platform  temp  mon  No.  17 

0-5 

6 

Platform  temp  mon  No.  18 

0-5 

7 

Platform  temp  mon  No.  19 

0-5 

8 

Platform  temp  mon  No.  20 

0-5 

9 

Lock  mech  mon  28  Volt 

0-5 

10 

Lock  Mon 

0-5 

11 

Unlock  Monitor 

0-5 

12 

DOR  Monitor 

0-5 

13 

LM  Current  Monitor 

0-5 

14 

Spare 

0-5 

15 

Spare 

0-5 

16 

Spare 

0-5 

17 

Spare 

0-5 

18 

Interferometer  temp  mon  No.  1 

0-5 

19 

Interferometer  temp  mon  No.  2 

0-5 

20 

Spare 

0-5 

21 

Spare 

0-5 

22 

Radiometer  temp  mon  4  -  Baffle 

0-5 

23 

Radiometer  temp  mon  3  -  Gold  Finger 

0-5 

24 

Radiometer  temp  mon  2  -  Motor 

0-5 

25 

Radiometer  temp  mon  1  -  Detector 

0-5 

26 

0  VDC 

27 

5  VDC 

28 

5  VDC  SYNC  PATTERN 

29 

5  VDC 

30 

2.5  VDC 
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a>  tn  4* 


PROJECT  BAMM 
COMMUTATOR  ASSIGNMENTS 
HOUSEKEEPING  COMMUTATOR  B 


CHANNEL  NO.  DATA  ASSIGNMENT 


SIGNAL  VDC 


2 

3 

4 

5 

6 
7 
3 

9 

10 
11 
12 
13 


17 

13 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


Gyro  Roll/Elev.  Temp  Monitor  0-5 
Gyro  AZ  Tenp  Monitor  0-5 
Glmbal  Temp  Monitor  0-5 
Spare  0-5 
Spare  0-5 
Spare  0-5 
Spare  0-5 
Doppler  Teup  Monitor  #2  0-5 
Spare  0-5 
Ooppler  Status  Bit  0-5 
Spare  0-5 
Weight  Shifter  Pos.  Left -Right  0-5 
Weight  Shifter  Pos.  Fore- Aft  0-5 
Spare  0-5 
Spare  0-5 
Elev.  Torque  Motor  Current  0-5 
Roll  Torque  Motor  Current  0-5 
Azicuth  Torque  Motor  current  0-5 
Spare  0-5 
Spare  0-5 
Spare  0-5 
Pointing  System  +  28  volt  won  0-5 
Pointing  System  -  28  volt  mon  0-5 


0  VDC 
5  VDC 

5  VDC  SYNC  PATTERN 
5  VDC 
2.5  VDC 


PROJECT  BAMM 
COMMUTATOR  ASSIGNMENTS 
HOUSEKEEPING  COMMUTATOR  C 


SENSOR  #  DATA  ASSIGNMENT 


SIGNAL  VDC 


TM  Battery  No.  1  Volt  Monitor  0-5 

TM  Battery  No.  2  Volt  Monitor  0-5 

1  TO  Batteries  Temp  Mon  0-5 

I  Link  1  Trans  Temp  Monitor  0-5 

3  Link  2  Trans  Temp  Monitor  0-5 

\  Link  3  Trans  Tenp  Monitor  0-5 

5  Link  4  Trans  Temp  Monitor  0-5 

5  Pointing  Sys  Elect  Tenp  Mon  0-5 

Spare  0-5 

Housekeeping  Battery  No.  1  Volt  Monitor  0-5 

Housekeeping  Battery  No.  2  Volt  Monitor  0-5 

7  Housekeeping  Batteries  Temp  Mon  0-5 

8  Power  Monitor  3ox  Temp  Mon  0-5 

3  AZ  Amplifier  Temp  Mon  0-5 

Spare  0-5 

TV  Camera  Temp  Monitor  0-5 

TV  Camera  Pressure  Monitor  0-5 

Spare  0-5 

Interferometer  Battery  Volt  Mon  (+23V)  0-5 

Spare  0-5 

12  Command  Receiver  Temp  'ton  0-5 

II  Radiometer  Battery  Temp  Mon  0-5 

10  Interferometer  Battery  Temp  Mon  0-5 

Radiometer  Battery  Voltage  Mon  (+28V)  0-5 


Interferometer  Cattery  Voltage  Mon  (-28V)  0-5 

0  VDC 
5  VDC 

5  VDC  SYNC  PATTERN 
5  VDC 
2.5  VDC 


HOUSEKEEPING  CHANNEL  ASSIGNMENTS 


tk 

SCO 

BW 

INPUT  . 

Ilk 

FUNCTION 

LOCATION 

1 

0.400 

4 

0 

4-5 

6 

Radiometer  F11  Pos. 

Deck  A 

J-l 

2 

0.560 

4 

0 

+5 

8 

Accelerometer 

Deck  B 

J-1 

3 

0.750 

4 

0 

♦5 

11 

Accelerometer 

Deck  B 

J- 

4 

.960 

4 

0 

+5 

14 

Accelerometer 

Deck  B 

J- 

5 

1*300 

4 

0 

+5 

25 

Rang  Rec'r  Sig.  Str 

Deck  B 

6 

1.700 

4 

0 

+5 

25 

Radiometer  Fil  Pos 

Deck  A 

J- 

7 

2.300 

4 

0 

♦5 

35 

Radiometer  1A  (Med) 

Deck  A 

J-« 

8 

3.000 

4 

0 

♦5 

45 

Radiometer  IB  (Med) 

Deck  A 

J-l 

9 

3.900 

4 

0 

♦5 

59 

Radiometer  2A  (Hi) 

Deck  A 

J- 

10 

5.400 

4 

0 

+5 

81 

Radiometer  2B  (Hi) 

Deck  A 

J-l 

11 

7.350 

y 

0 

♦5 

110 

Instrument  Com.  Ver 

Deck  B 

J- 

12 

10.50 

T 

0 

+5 

220 

PAM  Comm.  A 

Deck  A 

J- 

13 

14.60 

to 

0 

+5 

790 

Radiometer  Chopper 

Deck  A 

J- 

14 

22.00 

)•? 

0 

+5 

330 

PAM  Comm.  B 

Deck  B 

J-l 

15 

30.00 

z\ 

0 

♦5 

450 

PAM  Comm.  C. 

Deck  B 

J-! 

16 

40.00 

Z8 

-2.5 

♦2.5 

600 

Spare 

Deck  B 

J-« 

17 

52.50 

37 

-2.5 

♦2.5 

4000 

Inter  Det  >  0 

Deck  A 

J- 

18 

70.00 

SO 

-2.5 

♦2:5 

1000 

Ranging  Rec.  Video 

Deck  B 

J- 

19 

93.00 

<*'? 

♦5 

10000 

White  Light  Ref. 

Deck  A 

J- 

20 

124.0 

87 

-2.5 

+2.5 

10000 

Inter.  Det.  *7 

Deck  A 

J-< 

21 

165.0 

i«aT 

-2.5 

♦2.5 

12000 

Inter.  Monocrom.Ref 

Deck  A 

J- 

VCO  deck 

A  Is  modified 

12 

X 

2.5 

30 

2.5  25  Vector  M-19UA 

VCO  Deck 

B  is  modified 

14 

X 

2.5 

30 

2.5  25  Sony  Tex  405  (  ) 

BALLOON  CONTROL  TFCH  DATA 


PCM-2  PACKAGE 

RIGHT  flO.  DATE  »prii  82  PROJECT 

PRIMARY  PACKAGE 

r 

Package  serial  no. - 

SlG  CONDITIONING  UNIT - 

- 002 

PCM-2  TIMER - 

- 005 

Control  unit - 

- 004 

Command  decoder - 

UHF  receiver - 

- 104 

Burst/ impact  unit - 

- 030 

Accelerometer  unit - 

_ 005 

Recovery  beacon - 

_  200B190 

PCM  encoder - 

S  BAND  TRANSMITTER - 

_  4021275 

CIC  TRANSDUCER  NO,  1 - 

-  0-15  02401-3 

CIC  TRANSDUCER  NO.  2 - 

_  0-2  02397-43 

CIC  TRANSDUCER  NO.  3 - 

-  0-.5  50629-3 

RACK-UP  PACKAGE 

Package  serial  no* - 

- 005 

Control  unit - 

- 004 

Back-up  timer - 

- 015 

Command  decoder - 

UHF  RECEIVER - 

S  BAND  TRANSMITTER - 

• 

6.C. 
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BALLOON  CONTROL 


TECH  DATA 


LINK  1--  Balloon  Control  PCM  Data  Transmission 

Frequency™  2258.5  Mhz  f.m. 

Deviation —  89.«hz 
Power  Output —  2  watts  Min. 

Antenna  Type —  Quarter  Wave  Monopole 
Transmitter —  conic  crs-402  s/n  4021275 

LINK  2 - Balloon  Control  PCM  Data  Transmission 

Frequency —  2233.5  Mhz  f.m. 

Deviation —  es.efr* 

Power  Ouyput —  5  watts  Min. 

Antenna  Type - Quarter  wave  Monopoie 

Transmitter —  c°*ic  CTS-705  109 

LINK  3™  Balloon  Control  Command  Transmission 

Frequency —  «7.s  Mhz 
Deviation —  30  ***  p*a,c  channel) 

Antenna  Type™  Qu**t®*  wave  Monopoie 
Receiver™  conic  ccR-210-3  s/n  104 

LINK  4 - Balloon  Control  Command  Transmission 

Frequency —  437.5  Mhz 
Deviation*"**”  30  Khz  (•*ch  channel) 
Antenna  Type*””  ouart#r  Monopoie 
Receiver —  001110  ccR-210-3  s/n  137 


90 


(primary) 


(back-up) 


(primary) 


(back-up) 


v 


PCM-2  UHF  COMMANDS 


LINK  NO,  #3  (Primary)  PROJECT  BAMM 


FREQUENCY  437,5  Mhz 
COMMAND  ~~T~ 


FLI6HT  NO. 
FUNCTION 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 


TM  1  ON 
TM  1  OFF 
ADD  TIME 

BURST  SWITCH  ARM 
BURST  SWITCH  DISARM 
IMPACT  SWITCH  ARM 
IMPACT  SWITCH  DISARM 
BLOW  BALLAST 
LOCK  PLATFORM— VIS IDYNF 
UNLOCK  PLATFORM— VISIDYNE 
TM  2  ON 
TM  2  OFF 

ARM  LOWER  PAYLOAD  RELEASE 
DISARM  LOWER  PAYLOAD  RELEASE 
RELEASE  LOWER.  PAYLOAD  (Back-Up) 

RELEASE  LOWER  PAYLOAD 
LATCH  GAS  VALVE  OPEN 
POUR  FINE  BALLAST 

OPEN  GAS  VALVE  (FAILSAFE)  UNLATCH  GAS  VALVE 
FLIGHT  TERMINATION 
FLIGHT  TERMINATION 


PCM-2  UHF  COMMANDS 


LINK  NQ.^  (Back-Up)  PROJECT 


FREQUENCY  R37.5  Mhz 
COMMAND 


FLIGHT  NO. 
FUNCTION 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 


LOCK  PLATFORM  -  VISIDYNF 
UNLOCK  PLATFORM  -  VISIDYNE 


ARM  LOWER  PAYLOAD  RELEASE 
DISARM  LOWER  PAYLOAD  RELEASE 
RELEASE  LOWER  PAYLOAD 
RELEASE  LOWER  PAYLOAD  (Primary) 

LATCH  GAS  VALVE  OPEN 
POUR  FINE  BALLAST 

OPEN  GAS  VALVE  (Failsafe)  UNLATCH  GAS  VALVE 
FLIGHT  TERMINATION 
FLIGHT  TERMINATION 


BALLOON  CONTROL 


TECH  DATA 


Sync  Pattern -  mmoion  noonooio 

Code  Format - 

Bit  Rate -  -  128K  Bits  Per  Sec. 

Bits  per  Word——  10 

Frame  Rate -  474.07  fps 

Words  per  Frame —  25  (data) 


Manufacture -  C0NI 

Model -  PCM~ 

Part  Number -  1903 

Serial  Number—  1063 


CONIC  Data  Systems 


PCM- 4 10-2 


19033162-1 


G.C. 


V/OffPS/ 


pM>-M24  292 
UNCLASSIFIED 


BRUM  II  FLIGHT  28  APRIL  1982  ENGINEERING  EVALUATION 
REPORKU)  VISIDVNE  INC  BURLINGTON  NA  R  U  BROOKE  ET  AL 
81  JUL  82  VI-644  AFGL-TR-82-8189  F19628-82-C-8842 

F/G  1/2 


microcopy  resolution  test  chart 

'  NATIONAL  BUREAU  of  STANDARPS-19S3-A 


jp 

MAIN  FRAME 

LINK  NO. 

18  2  PIT  RATE 

128K  Bit 

|| 

FREQ.  2233.5  Mhz  8  2258.5  Mhz  RITS/WORI) 

10  Bits 

* 

RF  POWER 

2  &  5  Watts  WORDS/FRAMF  25  (data) 

■:.-j  « 

taglEwSMB 

;>« 

;>} 

E9 

FUNCTION 

1  • 

001 

DIGITAL  WORD  1 

Si  j 

•w*.’ 

*•  • 

mm 

DIGITAL  WORD  2 

wm 

DIGITAL  WORD  3 

p 

on/} 

W 

V. 

i-S 

005 

EXTERNAL  TRANSMITTER  TEMPERATURE 

£> 

one 

UPPER  GONDOLA  TEMPERATURE  -  . 

1 

r.« 

007 

PRIMARY  RECEIVER  SIGNAL  STRENGTH 

-"t* 

©• 

008 

0-15  PSIA  ALTITUDE  TRANSDUCER 

i 

009 

0-2.  PSIA  ALTITUDE  TRANSDUCER 

1 

010 

0-.5  PSIA  ALTITUDE  TRANSDUCER 

Oil 

PRIMARY  30  Volt  BATTERY  MONITOR 

I 

012 

PRIMARY  12  Volt  BATTERY  MONITOR 

R 

Vi 

013 

ACCELEROMETER  -Z-  AXIS  ±  7.5g 

£n 

.'■i 

•c 

010 

ACCELEROMETER  -Z-  AXIS  ±  2.5g 

i 

015 

ACCELEROMETER  -Y-  AXIS  +  2.5g 

S 

* 

016 

ACCELEROMETER  -X-  AXIS  ±  2.5g 

!; 

017 

10K  LOAD  CELL 

£ 

a 

018 

BACK-UP  PACKAGE  RECEIVER  SIGNAL  STRENGTH 

S 

>  * 
v  * 

019 

•  BACK-UP  30  Volt  BATTERY  MONITOR 

020 

BACK-UP  PACKAGE  TEMPERATURE 

1 

021 

BATTERY  TEMPERATURE 

;5‘ 

022 

PRIMARY  PACKAGE  TEMPERATURE 

G.C.. 

1 

| 

PROJECT. 

95 


PCM  TELEMETRY  DATA 


FUNCTION 


INTERNAL  TRANSMITTER  TEMPERATURE 

PCM  ENCODER  TEMPERATURE 

SIGNAL  CONDITIONING  UNIT  TEMPERATURE 


w  -x.  '■_  *j:  -  O-  -v»-i  *~  •  *..—■%. -;v 


PCa  Tr.LF.MF-TR Y  DOT* 


FUNCTION 


Flight  Time  Remaining  -Tens  -  2^ 

n  »  m  "2%. 

n  u  n  h  2I 

»  "  "  " 

"  '  '  Units-  23 

HUM  M  2%. 

nun  u  2 1 

nun  h  20 

Primary  Termination 
Back-Up  Termination 

NOT  USED 


»  u 


u  u 


u  u 


u  u 


■— Aprll-SZ 


• f|  *FCT, 


pen  TriFMETRV  DMA 


BALLAST  HOPPER  #1  POUR 
BALLAST  HOPPER  H2  POUR 
HELIUM  VALVE  §1  OPEN 
HELIUM  VALVE  §2  OPEN 
BURST  SWITCH  ARM  /  DISARM 
BURST  PIN  PULLED  ABOVE  IOK  FEET 
BURST  PIN  PULLED  BELOW  IOK  FEET 
IMPACT  SWITCH  ARM  /  DISARM 
COMMAND  15  ARM  /  DISARM 
COMMAND  16  ARM  /  DISARM 

NOT  USED 


:V«  ^April  ,8Z.  . 


■w! .  % 

■TV».V 

\  <  ' 

PALLOON  CONTROL 

TI  CI!  DATA 

S 

tOMMAMn  RFCF1VFR  f.AI T.RA1  !Of! 

MANUFACTURE .  CONIC 

SI  RIAL  no.  104  ! 

jj 

DATE, 

April  82 

n.IGHT  NO _ 

| 

< 

« •  » 

< 

st 

Coonand  21  1.2uv 

i 1  * 

* 

Frequency., 

437.5  flHZ  (Primarv) 

« 

>, 

?/• 

i ! 

Input 

0-5VOLT 

O-IOVOLT 

Input 

0-5volt 

0-10VOLT 

•  % 

S 16. Level 

Output 

Output 

Si 6. Level 

Output 

Output 

&* 

jfe 

open 

.250 

.500 

1 

3.764 

7.528 

s 

.5uv 

.560 

1.120 

WEM 

3.768 

7.536 

•r: 

1 

1.130 

2.260 

600 

3.768 

7.536 

« •* 

1.5 

1.589 

3.178 

1000 

3.768 

7.536 

i' 

2 

1.936 

3.868 

2000 

3.768 

7.536 

,  4 

2.5 

2.233 

4.466 

O 

3 

2.367 

4.734 

• 

| 

a 

• 

2.561 

5.122 

: ; 

::: 

5 

2.688 

5.376 

% 

■1 

6 

2.775 

5.550 

i 

c, 

7 

2.845 

5.690 

*% 

*.% 

r„ 

8 

2.899 

5.798 

c. 

*1 

a 

9 

2.950 

5.900 

3 

10 

2.994 

5.988 

»*,  " 

20 

3.290 

6.580 

a 

Lj 

*0 

3.562 

7.124 

! 

60 

3.642 

7.284 

% 

* 

<4 

: 

100 

3.724 

7.448 

• 

G.C. 

TFCI!  WTA 


_ rALLOOtl  CKITROL _ 

COHMAHIl  RECEIVER  f  ALEHAT  lOtl 
MANUFACTURE ■  CONIC  SERIAL  tl0._131 

DATE.  April  82 _  ri.IMIT  (10 _ 

Comand  21  l.luv 

Frequency*  <87.5  MHz  <*«*-<*> 


Input 

S i g. Level 

0-5volt 

Output 

0-10VOLT 

Output 

Input 

Sig. Level 

0-5volt 

Output 

0“10vOLT 

i  Output 

mm 

.445 

.890 

200uv 

4.197 

• 

.  8.394 

HB9 

.595 

1.190 

300 

4.284 

8.568 

i 

.889 

1.778 

600 

4.383 

8.766 

1.5 

1.219 

2.438 

1000 

4.426 

8.852 

2 

1.558 

3.116 

2000 

4.426 

8.852 

2.5 

1.876 

3.752 

3 

2.176 

4.352 

• 

lx 

• 

2.438 

4.876 

5 

2.623 

5.246 

6 

2.746 

• 

5.492 

7 

2.838 

5.676 

8 

2.916 

• 

5.832 

9 

2.995 

5.990 

10 

3.070 

6.140 

20 

3.498 

6.996 

40 

3.875 

7.750 

1 

60 

3.930 

7.860 

100 

4.076 

8.152 

| 

• 

G.C. 

BALLOON  CONTROL 


TECH  KATA 


0-15  PSIA  CIC  ALTITUDE  TRANSDUCER  CALPRATIOH 


SERIAL  NO.. 
FLIGHT  NO.. 


DATE.  April  82 
PROJECT .  _BAW__ 


ALTITUDE 
(k  feet) 


0-5  VOLT 

OUTPUT 


0-10  VOLT 
OUTPUT 


9.369 


7.864 


6.592 


5.496 


4.590 


3.813 


3.153 


2.621 


2.165 


1.813 


1.530 


1.318 


1.156 


1.021 


BALLOON  CONTROL 


TECH  DATA 


SERIAL  NO.  02397-43, 
FLIGHT  NO _ 


DATE. _ Aptui^i 

PROJECT  NO.  BAMM 


ALTITUDE 
(k  feet) 


0-5  VOLT 

OUTPUT 


4.997 


4.888 


4.460 


4.081 


100k 


3.291 


2.674 


2.163 


1.760 


1.445 


1.198 


1.015 


.858 


.741 


.652 


0-10  VOLT 

OUTPUT 


9.995 


9.776 


8.921 


8.163 


6.582 


5.348 


4.326 


3.521 


2.890 


2.397 


2.031 


1.716 


1.483  . 


1.305 


105k 


.572 


1.144 
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BALLOON  CONTROL  TECH  DATA 


n-.q  psia  cir  altitude  transducer  calbratiqn 

SFRIAI  NO. 

DATE.  April  82 

FI  IfiHT  NO. 

PROJECT.  BAMM 

1 - -  - 

ALTITUDE 

0-5  VOLT 

0-10  VOLT 

(k  feet) 

OUTPUT 

OUTPUT 

75k 

A.  931 

9.862 

76k 

4.680 

9.361 

78  k 

4.302 

8.604 

80k 

3.946 

7.892 

85k 

3,242 

6.485 

•90k 

2.623 

5.247 

95k 

2.125 

4.251 

100k 

1.758 

3.517 

105k 

1.470 

2.940 

110k 

1.254 

2.509 

115k 

1,080 

2.160 

120k 

.966 

1.932 

125k 

.843 

1.687  . 

130k 

.753 

1.506 

135k 

.669 

1.338 

103 


R.r . 


BALLOON  CONTROL 


TrornATA 


Upper  Gondola 

FUNCTION.  5*  2  Transalttar 


DATE,  82 


Temp.  C 


.44 

.56 

.68 

.80 

.92 

1.04 

1.16 

1.28 

1.40 

1.52 

1.64 

1.76 

1.88 

2.00 

2.12 


0-10VOLT 

Output 


.88 

1.12 

1.36 

1.60 

1.84 

2.08 

2.32 

2.56 

2.80 

3.04 

3.28 

3.52 

3.76 

4.00 

4.24 


005 

ENCODER  WORD  N0._2°L 
FLI6HT  NUMBER. _ 1 


Temp.  C 


2.24 

2.36 

2.48 

2.57 


O-IOVOLT 

Output 


4.48 

4.72 

4.96 

5.14 


BALLOON  CONTROL 

TECH  DATA 

VT-30  TFHPFRATilRF  SntSUR 

ik 

020,021,022  [ 

FUNCTION.. 

Internal  Tenps. 

ENCODER  WORD  NO.  023,024,025  |  | 

DATE.  82 

FLIGHT  NUMBER . 

_ 

*  , 

0-5volt  | 

0-10VOLT 

• 

0-5volt 

O-IOVOLT 

Temp.  C 

Output 

Temp.  C 

Output 

Output 

-20.0 

.61 

1.22 

19.9 

1.40 

2.80 

-18.0 

.65 

1.30 

22.3 

1.45 

2.90 

1 

-15.5 

.70 

1.40 

24.8 

1.50 

3.00 

-12.9 

.75 

1.50 

27.4 

1.55 

3.10 

-10.4 

.80 

1.60 

00  Q 

4.w  1 

1.60 

3.20 

-7.9 

.85 

1.70 

32.4 

1.65 

3.30 

-5.4 

.90 

1.80 

34.9 

1.70 

3.40 

-2.9 

.95 

1.90 

37.4 

1.75 

3.50 

-.4 

1 

2.00 

40.0 

1.80 

3. 60 

2.2 

1.05 

2.10 

42.5 

1.85 

3.70 

4.7 

1.10 

2.20 

45.0 

1.90 

3.80 

7.2 

1.15 

2.30 

50.0 

2.01 

4.02 

9.7 

1,20 

2.40 

55.0 

2.11 

4.22 

12.2 

1.25 

2.50 

14.8 

1.30 

2.60 

1 

17.3 

1.35 

2.70 

1 

G.C. 

APPENDIX  H 


POINTING  SYSTEM  CONTROL 


On  18  Apr  82,  during  payload  testing  it  was  found  that  platform 
azimuth  slew  commands  caused  false  interferometer  alignment  commands  to  be 
transmitted.  This  was  caused  by  an  error  in  the  Pointing  System  Control 
chasis  located  in  the  trailer.  The  error  was  caused  by  the  command  address 
bits  and  data  bits  being  set  simultaneously  with  a  transmit  continuous 
command.  Thus  the  first  command  transmitted  was  that  of  the  address  and 
data  bits  In  transition. 

The  solution  to  this  condition  was  the  addition  of  a  time  delay  In 
the  transmit  continuous  command  path  so  that  transmission  occured  only 
after  all  bits  were  set. 

A  problem  which  occurred  with  the  Pointing  System  Control  panel 
after  the  above  modification  problem  with  the  Pointing  System  Control  panel 
was  that  Incorrect  radar  control  commands  were  being  transmitted.  This 
error  was  found  to  be  caused  by  bit  8  In  the  command  word  always  being 
zero.  This  was  found  to  be  caused  by  a  intermittent  connection  In  the 
chasis  connector.  This  was  corrected.  It  Is  recommended  that  these  con¬ 
nectors  be  replaced. 


APPENDIX  I 


BAMM  JL  COMMAND  LAB 


TIME. 

COMMAND 

CODE 

COMMAND 

O:  39:36 

/7JO0 

r/v 

0:3S:  S3 

/7/6Z 

a:  36  -  6 

/  7/0  / 

0:36:  B 

/  7/00  " 

O  :  36 -70 

7  7/76) 

a  .36:32 

7  7/00  - 

0:36:36 

7  7702 

0:36:33 

/7/O0  ' 

0:36  :  40 

7  7/0/ 

0:36 '-+6 

/  7/00  ~ 

• 

0:36:  43 

77/02 

0  :36  :S2 

/  7/00  - 

2  29:  44- 

/  7/00 

2  :J0:  !0 

70  470 

FAD 

2: 33-/2 

JO  430 

2:33-14 

70434- 

107 


JO 


BAMM  JT  COMMAND  LOB 


PAGE  /  OE!  6 


TIME 

COMMAND 

CODE 

COMMAND 

2:58-4+ 

/7/00 

J 

A 

258:  46 

17102  "" 

2:58:58 

/ 77 06 

2  58:  O 

17101 

- 

2:55:16 

17/00 

2:55:26 

17/02 

2:58:28 

/7/0O 

J:  14:38 

35000 

P/S  5TANDBT 

3:4750 

322/ 

/NT 

357:58 

17/00 

T/V 

3:48:  6 

/7/02 

358:22 

n/oo 

•  • 

3:48-30 

15240 

r/M 

3:50-56 

/S250 

35/-  £ 

262/ 

/NT 

3  52  56 

/5250 

t/m 

3-5255 

252/ 

/NT 

3:56:  4+ 

262/ 

3:5650 

322/ 

3:57:56 

262/ 

35750 

/5240 

r/M 

4: 1655 

/S24/ 

5-/656 

/5250 

4  22:  6 

7525/ 

5:22:  8 

/5240 

5:25:/2 

5525 

/NT  ALIGN 

4:25: /5 

5/25 

5:24/6 

4625 

5-24:25 

4525 

5:24-35 

4625 

• 

524:54 

4525 

524-48 

453/ 

524-58 

4545 

525:  2 

4525 

5:25:50 

262/ 

/NT 

5  26 •  8 

4525 

/NT  AL/GN 

COMMENTS 


LAUNCH 


y 


JBAMM  JL  COMMAND  LOG 


FX/SE  2  OF/ 6 


TIME. 

COMMAND 

CODE 

COMMAND 

COMMENTS 

4-26: /8 

262/ 

JA/T 

4:26-28 

4525 

/NT  AU6A/ 

\ 

4  26*3+ 

262/ 

JA/T 

+.26:48 

4525 

/A/r  AL/&N 

+26-32 

262/ 

/A/T 

4  2722 

4525 

/A/r  AU6A/ 

4:27:36 

262/ 

/A/r 

4‘28-74 

/0436 

8AD 

4:28:48 

/0437 

4:28-50 

70436 

4  -  30  :  8 

70437 

4:30:  /O 

70436 

.  , 

4:3  /  -'10 

/0437 

43/  :/2 

/0436 

4-3/30 

/0437 

4:3/34 

/0436 

4:3224 

A 0437 

4-32:26 

/0436 

4:32:52 

4525 

/A/T  A L/6A/ 

4:32-56 

262/ 

/A/T 

4-34-/S 

252/ 

I 

4:34-22 

/S240 

t/aa 

434-42 

7524/ 

4-34:44 

/5240 

4-35/2 

/524/ 

4:35:/4 

/0476 

FAD  ' 

4-35:42 

70477 

4-35:44- 

/0476 

4  35:48 

75240 

TjfAA 

4-35:52 

262/ 

/A/T 

4:37-  4 

75240 

T/fI 

4:37-  8 

/S24/ 

437-/0 

/S246 

437:/4 

/S24/ 

437:  /6 

322/ 

/A/r 

4:37:44 

34000 

F/j  5/AFDBr 

DATA  TAKE 

4:37  JZ> 

NOT  DEFINED 
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BAMM  JL  COMMAND  LOG 


PAGES  OF  1£ 


TIME 


+37S+ 
+3738 
+  38  :  O 
*38:  +■ 
+3878 
+38/6 
+:36/8 
*■.38:39 
*.30*0 
+:38:++ 
138' *6 
+39'  8 
1:39:  JO 
+397+ 
*39/6 
*39:88 
439:8+ 
+■3938 
+39:*0 
+  +0  8 
+:+0:  + 
+  +0 ■/+ 
+  +0:80 
+■+0:86 
+■+030 
+  +0-38 
+.+0++ 
+  *0:  +6 
+  +O.SO 
+  +038 
+■  +/:  8 
+  +/:  + 
+  +/.70 
+:+//8 
+  +/B8 
+  +/30 


COMMAND 

CODE 


378+/ 

378+0 

378+/ 

378+0 

378+0 

378+/ 

378+0 


378+/ 

378+0 


1 378+0 

\3777S 
Y373+0 
\2SOCO 


COMMAND 


P/J  STANDBY 
NOT  DEF/NEJ) 
P/3  AZ  aw  US 
A/Or  DEF/A/ED 
P/S  A  Z  £W  MS 
A/ar  JDEF/MED 
P/S  AZ  OW  US 
A/ar  DEF/NED 
P/S  AZ  EW  MS 
A/ar  DEF//V ED 
P/S  AZ  8.W  US 
A/ar  DEF/NED 
p/s  AZ  aw  MS 
//or  DEF/A/ED 
P/s  AZ  CW  f/S 
NOT  DEF/NED 
P/S  AZ  CW  MS 
A/ar  DEF/A/ED 
P/S  AZ  6JV  MS 
NOF  DEF/NED 
p/s  AZ  cn/  HS 
A/ OT  DEF/A/ED 
A/ar  -DEF/A/ED 

P/S  AZ  6W  MS 
P/S  ALT  DATA 
P/S  AZ  aw  MS 
A/OT  OFF/ a/ ED 

p/s  az  an/ ms 
A/ar  DEF/A/ED 
p/s  AZ  E7Y MS 
war DEF/A/ED 
P/s  AZ  CWHS 
A/OF  DEF/NED 
P/S  AZ  BW  MS 
A/ar  DEF/NED 
P/S  AZ  a  WHS 


COMMENTS 


Mrraxpj 

FrJTj  i  fii 

|  i]  A  p  1 1 

I  ^A'  fftmi 

BAMM  JE  CDMMAND  LOS 

TAGE  4  OF/6 

T/M£ 

COMMAND 

CODE 

COMMAND 

COMMENTS 

f:  4/34 

37244 

NOT  DEFINED 

4:4/38 

37240 

P/S  AT  CW  NS 

4:4/.  42 

37244 

NOT  DEF/NED 

4:4/46 

37240 

P/5  A  2  CW  NS 

4:  4/52 

3724/ 

NOT  DEFINED 

4:4/54 

37240 

PfS  A£  CW  NS 

4  4/56 

3724/ 

NOT  DEF/ NED 

4:  42:  0 

37240 

P/S  A2  OWNS 

4:  42  :  2 

3724/ 

NOT  DEF/NED 

4: 42-  4 

37240 

A/S  AZ  /WHS 

4:  42:  3 

3724/ 

NOT  DEF/NED 

4:  42: /2 

37240 

P/S  AZ  CW  MS 

4-42/6 

3724/ 

NOT  DEFINED? 

4:42/3 

37240 

P/S  AZ  PW  NS 

4:42:22 

3724/ 

NOr  DEF/AfED 

4  42  :36 

372<f 

NOT  DEF/NED 

4:42:40 

36500 

NOT  DEF/NED 

4:4242 

37240 

PfS  AZ  ON  NS 

4:  42-54 

3724/ 

NOT  DEF/NED 

I 

1 

4:4252 

37240 

p/S  AZ  CW  NS 

4:43:22 

3724/ 

NOT  DEF/NED 

4:43-30 

37240 

P&  A  A  CW  NS 

4: 43 42 

3724/ 

NOT  DEF/NED 

4-43:46 

37240 

F/S  AE  CW  NS 

443:50 

3240/ 

NOT  DEF/NED 

4:43-22 

37240 

P/S  AZ  CW  US 

4:43:53 

4  44:  0 

37244 

36000 

NOT  DEF/NED 

PfS  SLEW  0 

4  44  -  6 

/ 

NOT  DEF/NED 

4  44:  2 

a 

4'44:/0 

/ 

■ 

4: 44/4 

o 

4:44:20 

/ 

4- 44-22 

0 

f:  44-30 

/ 

4:4422 

o 

\4:44:SS 

37200 

\P/S  A2  CCW  NS 

preliminary  PRINT 


TIME 


+:f5:  O 

4:45  2 

4:  45/6 

4-'45:/8 

4-  45-20 

4:45:22 

4:4S:24 

4-4SI6 

4:45-23 

4:45:33 

4:45:42 

4:45:44 

4:45:46 

4:45:52 

4:46/4 

4: 4676 

4:46  34 

44636 

446:30 

4:46:40 

f:  4650 

4:46:52 

4:47:  2 

4.  47:  4 

4:  47  6 

4:47  S 

4:47:33 

4: 47 40 

4:40:  6 

4:40:70 

4-40:76 

4:40:73 

4-40-3O 

4:4832 

4:40:36 

4:  40-38 


BAMM  Jl  COMMAND  LOG 


COMMAND 

CODE 


\37/00 


COMMAND 


Pj/S  SLEW  fi 

PfS  AE  712177  IS 

fi/S  SLEW  A 

NOT  DEFINED 

P/S  A2  0267  LS 

NOT  DEFINED 

tfS  A*  0267  LS 

$5  MAE  VAt/AIlON  DATA 


PAGE  EOF  16 


COMMENTS 


\22000 


22000 


200 
22000 
2200/ 
22000 
2200 1 
22000 
2200/ 
22000 
2200/ 
22000 


\ 200 


22000 


E 


22000 


PBDBABLf  NOT 
T&NSM/TTED 


PROIBfW  PRINT 


BAMM  JE  BOMMANL  LOB 

PA&E  £  £F  /£ 


T/M£ 

CjOMMAND 

CODE. 

COMMAND 

COMMENFS 

4:98:98 

2200 / 

MAO  2AJ2/*r/a//  OATS  " 

*ase 

22000 

* 

4:  4S:/2 

2200 J 

4:4S:/4 

22000 

I 

4:45:26 

2200/ 

4:40:28 

22000 

4:50:  O 

2200/ 

4:50:  2 

22000 

4:50:26 

2200/ 

450:22 

22000 

4:50:  32 

2200/ 

4:50  :34 

22000 

•  - 

?: SO:  48 

2200/ 

% 

9: SO: S3 

22000 

45/:  0 

2200/ 

45/:  2 

22000 

4:5/ /6 

2200/ 

P2DSABLY  //OT 

9:5/:  33 

22000 

r/ZANOM/TTED 

9:5/:30 

95/33 

22000 

9:5/50 

2200/ 

9:5/  -59 

22000 

9:52:  O 

2200/ 

9:52 :  8 

22000 

9:5Z:/6 

2200/ 

9 52:  IS 

22000 

9:53  :/£ 

2200/ 

9:53:20 

22000 

4:53:39 

9:53-36 

• 

9:53-48 

4:53:50 

\2ZOOO 

4:53.54 

9:53-50 

22000 

4:54. 54 

2200/ 

) 

4:54:55 

prfi  if 1  '■  I  ARY  PRINT 


.  -  wVV*.  .  ' 


BAMM  JT  COMMAND  IDS 


TIME 


+.55:22 

+55:26 

+:£T:*0 

+S5:*2 

+:5£:/6 

+:56: /£ 

*56-30 

+156:32 

+:57:  a 

*■57:  2 

+  S738 

*:S7:*0 

*5750 

*57:53 

* 5753 

*53:  O 

+•'58-76 

+'58:20 

*533+ 

+:5B'36 

+•'58:50 

+  5852 

+  59:  *6 

*•'55:  *8 


5:  /58 


fO 

5:  2  /2 


5:  2-33 


2*0 


COMMAND 

CODE 


2200/ 
22000 
2200/ 
22000 
2200/ 
22000 
2200/ 
22000 
2200/ 
22000 
2200 / 


COMMAND 


rfs  MAC  FARM  770 A/  DATA 


PACE/  7  OF/6 


COMMENTS 


FEOBABLY  A/5T 
TKAN5ktrrrED 


2200/ 

22000 

2200/ 

22000 

2200/ 

22000 

ZZOO! 

22000 

2200/ 

22000 

2200/ 


2200/ 

22000 


fVfr'STA 


22000 

2200/ 

22000 


PRELIMINARY  PRINT 


/.  /.V-  •  - 


-..i— ...s  »..S-  -  -*■ 


BAMM  JL  COMMAND  LOG 


FACE  &  6F/6 


T/M£ 

COMMAND 

CODE 

COMMAND 

COMMENTS 

S:  3:  O 

2200 / 

P/S  M46  UAP/Ar/OA/  J3A739 

\ 

S:  3:  3 

22600 

\ 

S:  3’/a 

2200/ 

S':  3:/2 

22000 

S:  3  36 

2200 / 

S:  3:  *4 

22630/ 

S:  3  42 

626300 

S:  4.'  3 

226X3/ 

5~:  4  /4 

220633 

S:  126 

2200/ 

S:  4  28 

2263630 

S:  434- 

2200 / 

•  . 

S:  4:36 

22600 

S.  S:  0 

2200/ 

S:  S:  a 

22000 

1 

5?  5: /3 

632630/ 

S:  S:  22 

2263630 

PZOBASLY  H6T 

S.S33 

2200/ 

f  tpansm/wed 

S:  S  '  40 

220(30 

S:  3:36 

22630/ 

SSS3 

220630 

S:  6  -  36 

22630/ 

S:  6-33 

220630 

T:  6:36 

22633/ 

S:  6 -  S3 

222630 

S:  730 

22630/ 

% 

S:  7:43 

22630/ 

S:  8:  2 

22630/ 

S'  3:  4 

220(30 

S'  3:43 

266X3/ 

* 

S:  3:  SO 

22000 

S/O/O 

626X3/ 

s/o/z 

6263630 

S:/0:22 

2200/ 

S./0  24 

2206X3 

S:/O.SD 

226306 

PRELIMINARY  PRINT 

115 


FA&E  S  OF  !6 


BAMM  _ZT  COMMAND  LOB 


TIME. 

COMMAND 

CODE 

tOMMANb 

COMME/vrs 

S:/t):S2 

22000 

F/5  AM6  t/AR/AT/ON  DATA 

S://’  2 

2200/ 

> 

S/f/O 

22000 

S:  //  S6 

2200/ 

• 

S.J/-SS 

22000 

S.  /S:  f- 

2200/ 

5:/Z •  6 

22000 

S/2:/+ 

S:/2:/6 

S./Z+O 

2200/ 

S/2: +2 

22000 

S./2++ 

2200/ 

S:/2:+6 

22000 

S:/3 ■  3 

2200/ 

s./3/o 

22000 

PROBABLY  NOT 

S/3'34- 

2200/ 

r  TRANSMITTED 

S:/3:36 

22000 

S:/3SO 

2200/ 

S/3S2 

22000 

S/+./B 

2200/ 

3/4  20 

22000 

s/+:+a 

2200/ 

\ 

S./4:SO 

S:/S:  Z 

2200/ 

S.  /S:  + 

S-/5-ZO 

2200/ 

S./S22 

S/6  •  3 

2200/ 

1 

S:/6:/C 

22000 

s 

6:  6:2+ 

37650 

A/Or  DET/A/ED 

6:  7:+& 

1  * 

6:  730 

20000 

OOP  PAD 

6-  7.  SZ 

3+003 

F/5  STANDBY 

6:  73+ 

37777 

NOT  DEFINED 

6:  736 

P/S  STANDBY 

6:  7 S3 

0 

NOT  DEFINED 

2  :  8:  0 

37777 

i 

PRELIMINARY  PRINT 
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BAMM  JL  C0MMAND  LOG 


TIME. 


COMMAND 

CODE 


777, 
37660 


6:  8  :  SO 
£■  8/4 


6:  9:22 


Y-i 


/VJKvij 


37707 

34030 

370/2 

20/02 

3602+ 

202+0 

3602+ 


Y£0* 

^Sm 


■»>5j 


J7/^7 


J 


37/40 

36000 

37200 

36000 

37240 

36000 

37240 


x**l 


36424 


a 


COMMAND 


A/or  DEF/NED 


//s  SFAMDEV 
NOT  DEF/NED 


P/S  ELEV  d!N  MS 
DOP  PAD 

P/S  ELET  dW  MS 
PS  LAT  DATA 
P/5  ELE7  d.W  MS 
A/Or  DEF/NED 
P/S  ELEI/  216/  MS 
A/ OT  DEF/MED 
p/s  ELEI/  2H/  MS 
P/S  A2  CH/  MS 
P/S  SLEIA/  0 
NO  T  DEF/NED 
r/5  SFANDB4 
P/S  ELEV  (LIN  MS 

P/S  A£  2iN  MS 
P/S  A3  dW  LS 

P/S  SLEW  0 
P/S  A2-  ON  LS 
P/S  SLEW  0 
P£  A 2  LOIN  MS 
P/S  SLEW  // 

P/S  A2  dW  MS 
P/S  SLEW  / 

P/S  AS  OH/  MS 
P/S  ELEV  OW  MS 
P/S  A3  d(2W  MS 
NOT  DEF/NED 


PRELIMINARY  PRINT 


PA£E  10  OF  /6 


COMMENTS 


V  -•  -• 


BAMM  X  COMMAND  LOB 


TIME. 


COMMAND 

CODE 


34200 
3*000 
37/40 
36000 
34200 
/OS76 
70476 
34000 
36024- 
3602S 
36023 
220/3 
4200 
34000 
2S7/S~ 
220/3 
37/00 
3/000 
36000 
36622 
34000 
220/3 
34000 
O 

34200 

34000 

36023 
36000 
34000 
37240 

36024 

36023 
37200 
/0476 

36024 
37240 


COMMAND 


p/s  S7APE 
p/s  STANDBY 

P/S  A2  OW  LS 
FfS  SLEW  d 

p/s  stake 

PAD 

P/S  STANDBY 
P/S  EL  Ft/  OW  AS 
P£  27/1:1/  20  TV  AS 

p/s  MAE  PAP/AT/ON  DATA 
P/S  STAKE 
P/S  STANDBY 
P/S  ALT  DATA 
P/5  MAO  TAP/ A  77 OP  DATA 
P/S  AP  OCW  LS 
A/OT  DEF) NET/ 

&  SLEW  d 
P/S  ELEV  OW  LS 
P/S  STANDS/ 

P/S  MAO  l/AP/A  J70N  LATA 
pfS  STANDS/ 

MOT  DEF/NED 
P/S  STAPE 
P/S  STANDBY 
P/5  ELEV  OLW  IS 
P/S  SLEW  d 
P/S  STANDBY 
p/S  AP  2W  PS 
P/S  E LET  EW  ps 
P/S  ELEV  OdkY  MS 
P/S  A  2  LOW  MS 
PAD 

P/S  ELEY  OtV  AS 
P/S  A2  AW  AS 


PA&E  // OF/ 6 


COMMENTS 


A/O  SCAM  D/P . 
ON  I/F 


PL  oar 

FILTEP 


PRELIMINARY  PRINT 


BAMM  JT  COMMAND  LOG 


TIME 


6:44:30 
6'44:4Z 
7:  t:34 
7:  t :  36 
7:  7  44 
7:  7:46 
7://: 36 
7//:38 
7:5:8 
7:/S:/0 
7/6  54 
7/6:56 
7:66  8 
733  :68 
733:30 
7 68.  46 
733:48 
7  30:  4- 
7:57: /& 
758:66 
758:36 
75838 
758:56 
75858 
753:68 
75358 
<3  :  4.  36 
8:  4:48 
8:  7:36 
a.  7  34 
8:  7  44 
8:  7  48 
:  7:58 
8:  8:/4 
8: 8  : 78 
8:  866 


COMMAND 

CODE 


346630 

63 

t 

6 

/ 

0 

/ 

0 

/ 

O 

/ 

63 

346)630 
3400 / 
34000 
37640 
37600 
64000 
34000 
37640 
766)00 
37640 
666)00 
37640 
36000 
\ 600 
34000 
37640 


\34000 

O 

6S7/5 

366363 

36000 

346)00 

34200 


COMMAND 


P/S  SPARE 
A/OT  DEFJNED 


P/HoE  !Z  OF  /£ 

C0MMEN75 


Ph  57X7/087 
//OP  JDEF 7 A/ ED 
P/S  584/7837 
p/s  A  6  6177  7/5 

p/s  AEooyy  ms 
P/s  Air  DATA- 

P/S  5TANDB7 
P/S  A6  6 TV  AS 
A/Or  DEF/NED 
P/S  A  6  677  AS 
p/s  ALP  DAT* 

P/S  A6  6>W  PS 
P/S  SLEW  / 

P/S  SPARE 
P/S  57XMDJ37 
P/S  A  6  OW  MS 
P/S  SLEW  // 

P/S  SPAA/D87 
A/Or  DEF/A/ED 
P/S  ALT  DAPA 

P/S  £LEV  6CW  LS 
P/S  SLEW/ 

P/5  SPAMDEX 
P/S  STARE 


M  1 Tl lj| 

Mil 

■  fTHTTij 

BAMM  JE  COMMAND  LOB 


PAGE  / 3  OF  JE 


TIME. 


:  6 


COMMAND 

CODE 

COMMAND 

262/ 

/A/r 

262/ 

i 

/6240 

t/m 

/a??* 

PAD 

34COO 

P/3  3TA//D37 

37777 

//or  DjEF/AJED 

3730/ 

p/s  LA  r  DATA 

33360 

//OF  DEF/NEZ> 

3734-/ 

P/5  LAP  DATA 

36367 

NOT  DEF/A/ED 

7377 

/A/r  Cfi/rpL 

3677 

M/r 

7377 

/A/r  c/zrpL 

37777 

A/or  DEF/NED 

34000 

Fjs  S FA  A/D/3  Y 

3376 

/NT 

337/0 

//or  DEF/  A/ED 

/777 

1 

ZO/77 

PAD 

/7S2 

//OF  DEF/NED 

3602T 

p/s  ELE/  new  MS 

/7S3 

A/OT  DEF  J MED 

39600 

P/5  S7APDBT 

O 

NOP  DEF/A/ED 

37200 

P/5  A  2  eCW  ffS 

37240 

P/S  A  2  27/  MS 

/0426 

PAD 

3677 

///r 

34200 

P/S  3 TAPE 

20677 

OOP  PAD 

/ 7/00 

r/r 

36029- 

P/3  ELE/  2  W  MS 

3770/ 

A/OT  DEF/ NED 

/  7S2 

1 

3733 

AYF 

/75S 

NOT  DEF/ NED 

COMMENTS 


ii 


BAMM  JL  COMMAND  LOG 


TIME. 

9:  4-  4 
9:  4  :  3 
9:  4: 10 
9  -  47Z 
9:4.73 
9:  4-ZZ 
9:  3:  4 
9:  S:Z6 
9:  S:  43 
9:  6:4+ 
9  :  7IZ 


COMMAND 

POPE 

17313 

/7S5~ 

/7S3 

/7S3 

77513 

360Z4 

33000 

37Z40 

377SZ 

36025 

7/20 


9:  7-/6 

72ZO 

9:  752 

/SZ+O 

9:970 

3+OZS 

9:9:29 

S3  ISA 

9: //SB 

ZZS37 

9:JZ  6 

73Z40 

9/2-ZO 

2621 

9:/Z:Z6 

37777 

9/3-Z9 

33252 

9.73:44 

343525 

9.74:  O 

32  ZI 

974:29 

34000 

9.  74  S4 

35340 

9.  73:  4 

34000 

9.7SZZ 

36074. 

9/S>JZ 

36000 

9.73:33 

34000 

9 73:  ZB 

37Z40 

9.7770 

36000 

97 772 

37 ZOO 

97724 

36000 

977  39 

37240 

9774Z 

35200 

9.7972 

36000 

9.7974- 

34200 

COMMAND 

A/OT  DEP/PED 


PA&E  74  OF  /£> 

COMMENTS 


p/s  ELE37  OH/  PS 
NOT  CEP/  A/ED 
P/S  A*  ZH/  PS 
A/OT  DEF/NED 

p/s  eleh  row  ps 
/A/r  rA/rxL 
I 

7/m 

A/OT  DEP/PED 
\ 

P/S  MAO  HAP /ATOP  DAM- 

r/M 

/NT 

A/or  DEPIPED 


/A/r 

p/j  STAPES/ 

A/or  DEFINED 

P/S  5 TAPES / 

P/S  E/EH  /Z AY  PS 
P/S  SLEW  4 
P/S  STANDS  T 
P/S  AZ  OH/  PS 
P/S  SLEW  d 
P/5  AS  SOW  PS 
P/S  SLEW  4 
P/S  AZ  dW  PS 
POT  DEFINED 
P/S  SLEW# 

P/5  STATE _ 
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BAMM  JT  CDMMAND  LOB 


PAGE  JS  OF  !6 


TIME 


'.SB+t-i 


'OW4 


COMMAND 

CODE 


/7S3 
3*000 
3603* 
373*0 
3603* 
37300 
776* 
377 
37200 

*oo 

37200 

70*36 

36033 

3*200 

32*1 

732*0 

3/3/7 

332/ 

733*0 

3602* 

3*000 

372*0 

36000 

373100 

37773 

36000 

37300 

37773 

36000 

37300 

20000 


1 fc  VVl 


73*0 
3000/ 
3*000 
~5 603 * 


COMMAND 


NOT  DEFINED 
PiS  STANDBY 

P/3  ELEY  3Y7  7/S 
P/S  A3  37V  7/3 
P/3  ELEV  0/V  US 
P/3  A£  33/ V  jYS 
NOT  DBF /NED 

i  1 

I  P/S  j*£  30  TV  US 
NOT  DEF/NED 
PCS  y*2  OOW  US 
PAD 

P/S  ELEV  0371/  US 
P/S  SFABE 
/NT 

t/m 

NOT  DEF/NED 

/NT 

P/M 

P/5  ELEY  37V  US 
P/5  STANDBY 
P/S  AZ  07V  NS 
P/S  SLEW 
P/S  A2  00W  US 
NOT  DEF/NED 

P/S  SLEW  4 
P/5  A3  30(4/  US 
NOT  DEF/NED 
P/S  SLEW  J 
P/S  AZ  30 W  MS 
OOP  PAD 
P/S  SLEW  0 
P/S  A  2  37V  MS 
OOP  PAD 
P/S  STANDBY 

P/S  BLEY  37V  AS 
PJS  SLEW  4 


PRELIMINARY  PRINT 


COMMENTS 


*  *-*  «  *  •.*  -  *  -  *  •  -  *.■  %*  •, 


BAMM  JL  COMMANL  LOG 

PAGE  16  OF  f  6 

TIME. 

COMMAND 

CODE 

COMMAND 

COMMENTS 

9:  40/6 

P/S  57AP5 

9:403+ 

70436 

PAD 

9:44+3 

34000 

P/s  STANDBY 

9:44  S3 

36034 

P/5  E/j5V  /LH/  PS 

9:45-30 

36000 

P/S  SUTH/  / 

9:  45:33 

36034 

pfi  5 LSI/  616/  PS 

9:4534 

36000 

P&  SLEW  / 

9:45-40 

34000 

P/S  579- AID  B  / 

9:49:33 

34400 

P/S  3LA6E 

9:50-'  3 

70434 

PAD 

9-S0:/6 

3/6/ 

/A/r 

9-5078 

/0434 

PAD 

9:5033 

3/6/ 

/A/T 

9:50-24 

70434 

PAp 

* 

9:S6:  3 

37774 

A/Or  DEF/AJED 

PAD  4  3/ F  OFF 

9:  56-/3 

/377 

1 

9:56-36 

30400 

1 

9-5630 

/4000 

r/M 

9:5730 

/O0OO 

PAD 

9:57:36 

7/ZO 

/A/r  oA/noL 

9:57:43 

6539 

1 

PRELIMINARY  PRINT 
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APPENDIX  J 


VOLTAGE  MONITOR  SYSTEM 


At  approximately  L-10  minutes,  It  was  found  that  the  Radiometer 
voltage  monitor  was  reading  approximate  0  volts,  which  corresponds  to  a 
voltage  of  0  volts.  The  open  circuit  battery  voltage  was  measured  directly 
on  the  payload  and  found  to  be  28  volts  dc  with  no  noticeable  variation. 
Instrument  operation  was  checked  using  the  PCM  data  and  It  was  concluded 
that  only  the  monitor  operation  was  Intermittent  and  thus  a  go  condition 
for  launch  existed.  This  voltage  monitor  continued  to  operate  intermit¬ 
tently  for  the  rest  of  the  flight. 

This  problem  could  have  been  caused  by  a  series  voltage  regulator 
In  the  voltage  monitor  circuit  shutting  off  because  the  Junction  tempera¬ 
ture  attained  15Q*C 

When  the  junction  cooled  off  sufficiently,  the  regulator  would  turn 
on,  thus  the  Intermittent  operation.  The  exact  cause  of  this  high  junction 
temperature  (or  faulty  operation  of  the  thermal  shutdown)  will  be  Investi¬ 
gated. 

The  voltage  monitors  for  T/M  A  and  T/M  B  power  were  found  to  In¬ 
dicate  a  voltage  lower  than  the  actual  voltages  being  monitored.  The 
magnitude  of  this  error,  was  dependent  on  the  load  current  being  drawn. 
This  was  probably  caused  by  a  coanon  mode  error  voltage,  the  result  of 
connecting  the  voltage  monitor  gounds  to  a  common  point  on  the  voltage 
monitor  circuit  board.  It  Is  recommended  that  Isolation  amplifiers  be  used 
for  voltage  monitors  to  eliminate  common  mode  errors  In  the  voltage  monitor 
data. 


APPENDIX  K 


POINTING  SYSTEM  DATA  DISPLAY 


The  pointing  system  data  was  never  properly  evaluated  prior  to 
launch  because  of  problems  In  the  BAMM  trailer  computer-display  data  Inter¬ 
face.  A  summary  of  these  problems  Is  listed. 

1)  The  pulse  amplitude  modulation  (PAM)  data  available  for  readout 
In  the  trailer  was  not  reliable  until  the  day  prior  to  launch  because  of 
changes  being  made  In  the  FM  descrlmlnators  and  the  PAM  decoder  chasls. 
Reliable  data  was  available  In  the  Telemetry  trailer  and  these  data  were 
used  to  confirm  proper  system  operation. 

2)  The  Doppler  radar  was  found  to  be  fully  operational  during 
prefllght  testing.  During  ascent,  the  radar  measured  drift  velocities  and 
all  four  beams  locked  up  on  a  valid  doppler  frequency.  It  was  difficult  to 
determine  the  measured  velocity,  because  of  noise  In  the  data.  This  velo¬ 
city  data  noise  did  not  become  apparent  until  after  the  Vlsldyne  Payload 
Monitor  (VPM)  CRT  display  In  the  BAMM  trailer  was  operational.  This  did 
not  occur  until  approximately  L-5  days  at  which  time  no  corrective  action 
on  the  payload  could  be  Initiated.  The  doppler  radar  dropped  lock  on  three 
of  the  four  beams  for  no  apparent  reason  prior  to  reaching  float  altitude. 
Since  this  Indicated  a  low  signal  to  noise  and  drift  velocity  at  this  time 
was  low,  approximately  5  knots,  the  effect  on  the  STARE  data  was  minimal. 
It  Is  recommended  that  the  doppler  radar  R.F.  section  be  refurbished  and 
the  BITE  sensitivity  test  velocity  rechecked.  In  addition.  It  Is  also 
recommended  that  the  radar  be  modified,  If  possible,  to  bring  out  a  doppler 
signal  to  noise  monitor  such  as  an  AGC  monitor. 

3)  Several  pointing  system  analysis  data  functions  are  sent  to  the 
PCM  Encoder  for  A-D  conversion  and  telemetry  transmission  to  the  ground. 
During  prefllght  tests  It  was  observed  that  these  data  contained  a  lot  of 
noise.  It  Is  recommended  that  this  be  corrected. 
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APPENDIX  L 


BANK  II  FLIGHT 


POINTING  SYSTEM  DATA 


30  APR  82 


LOCAL 

TIME 


AZIMUTH 
ANGLE  (DEG) 


PLATFORM  OPERATION 

COARSE  ELEVATION 
ANGLE  (DEG) 


PLATFORM  COMMANDS 


2:59 

197.7 

45 

(Launch) 

3:05 

172.3 

45 

3:09 

147.5 

45 

3:11 

316.2 

45 

C3:13 

149.3 

46 

Standby  3:14 

3:15 

3:17 

59.2 

58.1 

45 

45 

19 

56.3 

45 

21 

56.2 

45 

23 

56.2 

45 

25 

27 

29 

31 

33 

35 

37 

39 

41 

43 

45 

47 

51 

53 

$5 


55.9 

55.8 

55.5 

55.4 

53.9 

56.6 

56.9 
55.2 

52.8 

52.4 

53.1 

52.4 
51.0 

52.5 

53.7 

52.9 

51.6 
51.6 

52.2 

50.5 

53.8 

50.2 

51.5 


45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 
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Fine  Elevation 

Fine  Roll 

Angle  (DEG) 

Angle  (DEG) 

EL  CM  HS 


Appendix  M 


OPTICAL  CO-ALIGNMENT 

The  optical  alignment  of  the  BAMM  II  Instrumentation  and  platform 
was  directed  by  A.  Falrburn  AFGL  (OPR).  THe  optical  co-alignment  of  tha 
platform  Instrumentation  was  done  In  the  near  field.  A  screen  was  posi¬ 
tioned  approximately  40  feet  from  the  payload.  The  parallax  correction  was 
made  by  having  separate  targets  for  each  Instrument.  The  target  location 
on  the  screen  corresponded  to  the  position  of  the  projected  optical  axis  of 
the  co-all gned  Instruments.  The  technique  used  was: 

a.  Elevate  the  Instrument  to  an  elevation  angle  of  approximately 
90  degrees. 

b.  Position  a  blackbody  point  source  at  a  distance  of  40  feet  on 
the  Interferometer  optical  axis  as  defined  by  the  central  4  detectors. 

c.  Move  the  blackbody  to  a  position  corresponding  to  the  displace¬ 
ment  of  the  radiometer  optical  axis  from  the  Interferometer  optical  axis. 

d.  Adjust  the  radiometer  mount  until  the  optical  axis  Is  aligned 
to  the  source. 

e.  Adjust  the  Television  Camera  mount  so  that  the  Vldlcon 
faceplate  reticle  displayed  on  the  T/V  monitor  Is  colncldal  with  the  T/V 
marking  on  the  alignment  screen.  This  could  not  be  done  because  the 
television  alignment  mount  was  at  the  limit  of  adjustment.  The  television 
camera  optical  axis  was  arlss-allgned  with  the  Instrument  axis  by 
approximately  a  degree.  It  wes  concluded  that  this  was  within  the  limits 
required  for  the  flight  measurements. 


APPENDIX  N 


MAGNETIC  DEVIATION  DETERMINATION 

The  magnetic  deviation  error  was  measured  using  the  following 
technique.  The  payload  was  brought  out  to  the  Chico  airport  compass  rose 
where  the  payload  was  rotated  and  the  variation  data  taken.  The  payload  0° 
heading  was  aligned  with  the  compass  rose  north  vector.  When  the  compass 
rose  north  vector  was  later  compared  to  the  Bearing  of  Polaris,  It  was 
determined  that  the  compass  rose  north  vector  was  aligned  with  the  local 
magnetic  north. 

To  calibrate  the  payload  heading  angle,  a  landmark  (a  grain 
elevator)  on  the  horizon  visible  from  the  hangar  was  located.  An  absolute 
reference  angle  was  established  by  measuring  the  solar  azimuth  at  a  known 
local  time.  The  angular  difference  between  the  solar  reference  angle  and 
that  of  the  landmark  was  measured  and  a  reference  landmark  true  heading  of 
245  degrees  established.  The  telemetry  true  heading  data  readout  was  241 
degrees.  It  was  decided  that  this  error  could  be  removed  by  Inputting  a 
+4.0  degrees  Magnetic  Variation  correction  at  the  Pointing  System  Control 
Panel . 


